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CHAPTER | 
GETTING STARTED 


Welcome to F-22 Lightning II, NovaLogic's authentic flight simulation of America’s 
most advanced tactical fighter. Get ready for the flight of your life. The first section in this 
chapter contains the necessary installation and set-up instructions you'll need to begin 
playing this simulation. This section is followed by a brief developmental history of the 
USAF’s actual F-22. To complete this introductory chapter, a Quick Mission checkride 
tutorial has been included to help you jump right in without having to read the rest of the 
manual. 


A. GAME INSTALLATION AND SET-UP 


In order to play your F-22 Lightning II simulation, you must first install some of the 
game files onto your computer’s hard drive. After the installation routine is complete, you 
must then run the Setup program to properly configure your computer. 


1. Installation Procedure 


If your computer is using DOS, go directly to the section titled "DOS Installation 
procedure." If your computer is using Windows' 95, follow the procedure outlined 
immediately below. 


a) Windows™ 95 Installation 


1. Before you begin installing F-22 game files, close all programs that 
your computer may currently be running (ones that show up on the 
task bar). The installation routine requires your computer's complete 
attention. 


2. Place the F-22 Lightning II CD into your CD ROM drive. 


3. Press the desktop Start button. When the Start Menu appears, select 
Run. 


4. Use the Browse button located in the Run window dialog box to find 
your CD ROM drive (usually the D: drive.) Open the selection titled 
"My Computer" by double-clicking on it with your mouse. Notice that 
the Browse window displays your computer's drive devices. Open your 
F-22 CD by double-clicking on the CD ROM icon. The Browse window 
now displays the contents of the F-22 CD. 


> 


5. Double click on the Install icon and turn to 
the section entitled “Installing F-22 Game 
Files” to begin. 


b) DOS installation 


procedure 


1. Place the F-22 CD into your CD ROM 
drive. If you are performing the installation 
routine in a Windows™ 95 DOS box, you 
need to shut down any other running pro- 
grams before continuing. 


2. At the C:> prompt, type: 
D: <press the enter key>. 
3. At the D:> prompt, type: 
install <press the enter key>. 


4. Proceed to the following section: “Install- 
ing F-22 Game Files.” 


c) Installing F-22 Game 
Files 


Many of the screens display menus contain- 
ing various topics. To select one of these topics, use the arrow keys on your keyboard. 
Use the [lel] to confirm your selections. Press the [EJ] to back up to the previous 
screen. Press [LH] + [140] to exit the installation routine at any time. 


1. When the installation routine begins, you are given the opportunity to select a 
destination folder where you want the F-22 game files placed. A default (C:\F22) is 
typed in the window for you. Press the [Í] to select the default destination or 
when you are finished entering a new folder name. If the folder you specified does 
not already exist on your hard drive, you will 
be prompted to create a new folder. 


2. After choosing the destination folder, you 
may select what level of installation you wish 
to use: Minimal or Recommended. Itis strongly 
suggested that the player use the Recom- 
mended level for maximum speed. This will 
take up a greater amount of space on your 
hard drive but you'll get into the action that 
much faster. 


3. After selecting an installation level, if there 
is enough free hard drive memory at the 
destination site, the files are then copied 
from your F-22 CD ROM. When all F-22 files 
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have been copied, the installation routine will run the Setup program which 
configures the simulation so that it runs on your hardware. Proceed to the following 
section entitled “Set-Up Procedure.” 


2. Set-Up Procedure 


Setup is a program that is copied to your F22 folder (C:\F22) during installation. 
Choose the operating system Set-Up procedure appropriate for your computer below. 


a) Windows 95 Set-Up procedure 


Use the same procedure described for running Install under Windows™ 95 to run 
Setup. Use the Browse function to search for the program icon entitled Setup. 


Many of the screens display menus containing various topics . To select one of these 
topics, use the arrow keys on your keyboard and the [le] to confirm your 
selections. Press the [El] to back up to the previous screen. Press [L] + [20] to exit 
the installation routine at any time. 


b) DOS Set-Up 
procedure 


If the simulation is running under 
DOS, access the F22 folder (C:\F22 
for example). At the C:\F22> type; 


setup <press the Enter Key> 


c) Setup Menus : 
The Main Menu gives you three major D . Eit and sau 
system items to configure: Audio, | EUL S 

Multiplayer and Performance. When | 
you are finished configuring these 
items, select "Exit and Save settings." 


1) Audio Menu 


To configure and test your sound/ music devices: 


Sound: Select a sound device and settings from the menus provided. You should 
have Setup attempt to autodetect your sound card, as this will work in most 
instances. Make sure that you install any driver software for your sound device 
before performing the sound setup. 


Music: Select a music device and settings from the menus provided. 
Testing your audio configuration: In the sound and music setups you are give the 
opportunity to perform a test after you have selected your settings. Remember to 


check all speaker cables, connections and volume levels before performing the 
test. Select "Continue" from the audio test menus to proceed with the setup. 


4 Dee 


3) Multiplayer Menu 


Note that up to eight people can participate in multiplayer games. Only one of 
the players is required to actually have the F-22 CD. 


To setup multiplayer connections: 


Modem: To configure your modem to play F-22, you will need to tell Setup which 
COM port the modem is on, and then select an initialization string. You can enter 
a custom COM port if yours does not appear on the menu. We cannot guarantee 
that a custom COM port you enter will work in the game, however. Make sure that 
the custom COM port values are correct. 


You should initialize your modem for NO data compression and NO error 
correction for best performance. 


If your modem is not listed, and the "Generic" modem type does not work, 
describe your modem by choosing "Custom modem definition." When you 
create a custom modem definition, you will be given the opportunity to enter your 
modem’s initialization string. Consult your modem manual for help in making an 
initialization string if the ones provided do not work. 


Null Modem: If you have a null modem cable, you can connect two computers 
directly. Select the COM port that your null modem cable is connected to. As with 
the modem COM port, you can enter a custom COM port if your COM port is not 
listed. 


IPX Network: Select an IPX socket number for you and your party to play on. A 
socket is similar to a radio frequency in that unless all players in your party are 
tuned to the same socket number, the signals you broadcast will not reach every 
person who is listening. In most cases, using socket number 1 will work properly. 
However, if you know multiple network games are taking place on the same 
socket, you may want to move your party to a different socket number. Running 
multiple sockets can slow down network performance. 


4) Performance Settings Menu 


To configure your global settings in order to increase performance: 


Use VESA always: VESA drivers are found on video devices today. These drivers 
form the link between a program (F-22) and the video card. If you notice video 
corruption or slow video performance when playing F-22, try un-checking "Use 
VESA always" to fix the problem. 


Slow CD ROM (2X speed): If your CD ROM is slower than a 4X speed model, or if 
you notice that your animations stutter or play sluggishly, you should check this 
item. F-22 makes special provisions for slow CD ROM drives by providing slimmer 
sized animations which load properly on the slower speed CD ROM drives. 
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Lockheed-Martin F-22 Lightning II 


Wingspan: 44 ft. 6 in. Length: 62 ft. 1 in. Height: 16 ft. 5 in. 
Power Plant: two Pratt&Whitney F119-PW-100 turbofans (35,000 Ib. Class) 
Max speed (sea level): 800 knots Max speed (supercruise): mach 1.58 
Max G load: +9 Gs Thrust/Weight ratio: 1:1 
Radar System: AN/APG-77 Defense System: AN/ALR-94 (integrated RWR and ECM) 
Armament: AIM-120C AMRAAM radar-guided missiles 
AIM-9X Sidewinder heat-seeking missiles 
M61A2 20mm cannon 
Mk. 83 1000 Ib. bombs (JDAM guidance) 


Bolt from the Blue 


The post-Cold War world of the late 20'^ century remains a very dangerous place for 
the United States and its allies. The breakup of the Soviet Union brought some measure of 
comfort during the 1990's in that America became the world's undisputed superpower. 
Who could have foreseen the political and military unrest this would cause? Now, the ever- 
present danger posed by global terrorism and militant Third World nation-states has 
become the new threat to American security. With this new threat comes an increased need 
to secure our airspace with more sophisticated air defense weapons. Part of America's air 
defense system going into the 21* century will be the Lockheed F-22 Lightning II. 


The F-22 Lightning II is America's most advanced tactical fighter. It is designed to 
achieve air superiority and operate within hostile airspace for extended periods of time. 
Though costly, the F-22 will be able to meet the challenge of our potential adversaries for 
some time to come. Its stealth and 'low-observable' characteristics give it the ability to 
survive in air defense environments which would prohibit the use of other, less capable 
aircraft. Specifically, the Lightning Il is designed to replace our aging squadrons of F-15 
Eagles and secure the "roof over our heads" well into the future. 


Although the F-15 remains a fine aircraft, as witnessed by its unblemished 20 year track 
record of victory, it is fast reaching the end of its useful service life. In fact, the F-15 may 
already be outclassed in certain areas by the latest generation of Russian tactical fighters, 
the Sukhoi-27 Flanker in particular. Five years ago, during the Gulf war, F-15s were 
prevented from conducting strike missions near Baghdad because of Iraqi SAM sites and 
triple A positions. The F-22, in taking over from the F-15, restores our ability to go where 
we want and out-fight whatever we might happen to meet. 


Development of the F-22 began back in the 1970s when the United States undertook 
a series of studies known as the USAF's Advanced Tactical Fighter (ATF) program. In 1986, 
two competing ATF proposals were submitted for approval: the Lockheed YF-22 and 
Northrop YF-23. Over the next several years, the two designs were flight tested against one 
another. Finally, in 1991, the Air Force announced its decision to fund development of the 
Lockheed F-22 in combination with the F119 Pratt&Whitney engine. 


Because of the high cost of these aircraft, the Air Force plansto procure the F-22 in small 
numbers. The first F-22 will roll off the assembly line in 1997. Production will be in single 
digits until 1999. Thereafter, the number of F-22s being constructed each year increases to 
a maximum forty-eight. A total of 442 of these aircraft will be built between now and the 
year 2009. Although this total seems small, one must remember that a single F-22 has the 
strength of many. Only a few of these very capable aircraft will be required to do the job 
currently being done by greater numbers of F-15. 


The F-22 Lightning possesses stealth characteristics which render it invisible, or nearly 
so, to enemy radars. Since an enemy can't hit what it can't see, the F-22's loss rate is 
expected to be low in comparison to other aircraft. Its tiny radar signature will also grant 
the F-22 tremendous tactical advantages in air-to-air combat. Essentially, enemy pilots will 
never know what hit them until it's too late. 


Another important feature of the F-22 is its ability to supercruise (supersonic flight 
without using afterburner) at high altitudes. Supercruise is more fuel efficient than 
afterburning. This allows the F-22 to remain on station for greater periods of time and 
further enhances its stealthy nature by cutting down on IR emissions. The aerodynamic, low 
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drag fuselage of the F-22 and fuel savings realized by being able to supercruise, gives the 
aircraft unmatched staying power in combat. Its thrust vectoring engines also allow the F- 
22 to turn “on a dime.” 


The F-22 features a mix of medium and short ranged missiles. It can engage enemy 
fighters with AMRAAMs while remaining undetected. If necessary, the F-22 can rely on its 
thrust vectoring for superior BFM performance and use Sidewinder missiles to dispatch 
enemy fighters that get too close. The F-22 Lightning packs a bigger punch than previous 
stealth fighters. Its conventional Mk. 83 bombs are mated with a satellite navigation system 
for pin point accuracy. Known as JDAM (Joint Direct Attack Munition), this system makes 
“smart bombs” out of the dumbest hunk of steel. 


In summary, deployment of the F-22 ensures that the USAF will maintain a viable 
means of establishing air superiority anywhere in the world. The combination of stealth, 
speed, agility, and striking power allow it to dominate any future air conflict. 


C. CHECKRIDE TUTORIAL 


Just as student drivers must demonstrate a mastery of the family car before getting the 
keys, new pilots must demonstrate their proficiency in the F-22 before getting to fly off on 
their own. These proficiency inspections are known as Checkrides. They are intended to give 
you a little hands-on training under the watchful eye of an instructor. 


Normally, your flight instructor, Major Destin "Sidewinder" Strader would be accom- 
panying you inside the aircraft. Today however, Strader will be talking you through your 
checkride from the ground. Don't worry. You'll do fine. Just follow the written instructions 
containing in the Checkride section below. If you get into trouble, feel free to halt the 
simulation (pause it) by pressing the [ÍA] at any time. 


1. Choosing a Quick mission 


a) In order to take your checkride, you must first select a Quick Mission. Loading your 
F-22 simulation and select Quick Mission from the list of menu options contained on the 
main menu splash screen. (This is the important looking screen with a blue background and 
a F-22 firing a missile.) 


b) Since you are stationed at Nellis Air Force Base while you are in training, use your 
mouse button to select Quick Mission #3 Target Practice. Quick Mission #3 is a daylight 
training flight over the Nevada desert. At some point during your checkride, range 
controllers at Nellis will be sending up three MiG-27 drones. Don't be alarmed, the three 
drones are unarmed. They are used for targeting and gunnery practice only. They can't hurt 
you. Click on the ACCEPT button to begin the Quick Mission #3, your checkride tutorial. 


c) You begin your checkride seated in the cockpit of your F-22 which is currently parked 
at the end of the runway with the engines off (0% power). Take a moment to collect your 
thoughts and look around for awhile. 


d) Put yourself in Virtual Cockpit mode by pressing the [fl]. Now, look around by 
moving your Virtual Cockpit view. Press the [LA] and [HE]. Notice how this view simulates 
what you would see as you swivel your head. 


e) When you are finished looking around, get ready to start the checkride by returning 


to the HUD view. Press the [A]. This takes you out of Virtual Cockpit mode and fixes your 
view to a forward-looking HUD perspective. 


f) We are now ready to start. Your tower controller will be Major Destin Strader. He'll 


be with you throughout this mission. You have been given SANDY 405 as a callsign for the 
remainder of the checkride. 


2. Starting the Checkride 


“Tower to Sandy Four Oh Five. This is Strader. l'Il be talking you through your checkride from 
the tower. Just follow the instructions I’ve outlined below and I’m sure you'll do fine.” 


a) Prepare for Takeoff 


1) If you look at the HUD (Head-Up Display), you'll notice the words GEAR, FLAPS, 
RADAR located at the bottom. This means that your Gear is down, Flaps are extended, 
and radar is currently On. In the upper right hand corner of your HUD, is a small 
version of the Attack display. This can be toggled On/Off with numeric key [18]. 


2) Let's turn the radar Off for a moment. Press the [P] to toggle your radar On and 
Off. When the word disappears from the HUD, your radar is turned Off. (Actually, 
your radar is technically not Off but rather itis placed in a Stand-By mode which keeps 
it warmed up. To avoid unnecessary confusion however, this manual refers to the 
radar as being turned Off rather than placed in Stand-By mode.) 


"Tower to Sandy Four Oh Five. You're cleared for take-off. Good luck.” 


3) Press the [É]. Your engines are now at Idle (6096 power.) Your engine output is 
shown on the HUD. Notice your throttle setting on the HUD. It appears at the lower 
left of the display as THR: 6096. This stands for Throttle: 6096 power. Obviously this 
is not enough power to get you off the ground. For the purposes of take-off, you'll 
want as much power as possible so it is recommended that you engage your 
afterburner. 


b) Takeoff and Rotation 


1) Start the afterburner (11096 power) by pressing the [H] . Notice the THR: 6096 has 
changed on the HUD. It now reads BURN indicating that your afterburner is engaged. 


2) Now that the afterburner is engaged your F-22 is beginning its take-off roll. Watch 
as the scenery goes by your cockpit window. 


3) Your aircraft cannot lift off the ground until it reaches a minimum speed of 200 
knots. (This figure varies according to the current weight of your aircraft.) Turn your 
attention to the airspeed indicator: the small rectangular box centered down the left 
side of the HUD. The numbers inside this box represent the speed of your aircraft as 
measured in knots (nautical miles per hour.) Watch the numbers continue to increase 
as your F-22 picks up speed on take-off. 


4) Your F-22 will gain enough speed for take-off about two-thirds of the way down 
the runway. When the airspeed reaches 200 knots you are ready to 'rotate', i.e. lift 
off from the runway. 


5) Pull back gently and keep a little back pressure on the flightstick. As soon as your 
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wheels leave the runway pavement, your on-board computer will call “Airborne.” 


6) You should gain a little altitude as soon as possible just in case an engine would 
fail or some other emergency would befall you. You never know so let’s plan on 
climbing out to an altitude of 12,500 feet. 


c) Climbing Out to Mission Altitude 


1) When you hear the on-board com- 
puter announce “Airborne”, it’s safe 
to raise your landing gear. Since hav- 
ing your gear down in flight does 
potential damage to your aircraft, it’s 
a good idea to raise it as soon after 
takeoff as possible. Press the to 
toggle your landing gear up and down. 
When the word GEAR is removed from 
the HUD, your landing gear is raised. 


2) It is also a good idea to retract your 
flaps as well. Flaps provide lift on 
take-offs and slow down aircraft on 
landings. Now that you are airborne 
and climbing, you do not need the 
additional lift. Retract your Flaps by pressing the [ll]. (Like the [£], the [ÍA] is also 
a toggle. It deploys/retracts your Flaps.) When the word FLAPS disappears from the 
bottom of the HUD, the Flaps have been retracted. Your Flaps and Gear are 
automatically retracted if you forget to do this manually. 


“Tower to SANDY 405. Notice the little tiny circle in the center of your HUD. This is your flight 
path indicator. It indicates where the nose of your aircraft is currently pointing. To continue 
climbing, the flight path indicator must be kept above the horizon line.” 


3) Assume a nice steady climb out, one that lets you gain both altitude and speed. 
Pull back on the flightstick to set a pitch of 20°. Line up your flight path indicator with 
the horizontal pitch ladder line marked 20°. Put back pressure on your stick to 
maintain the climb. 


4) Turn your attention to the altitude indicator (altimeter): the small rectangular box 
centered down the right side of the HUD. The numbers inside this box represent the 
altitude of your aircraft as measured in feet above sea level or ASL. If you noticed, the 
runway itself was located at an altitude of 8567 ft. above sea level. Watch the 
numbers continue to increase as your F-22 gains altitude after lifting off the runway. 


5) Now that your gear has been raised and your flaps have been retracted, you can 
safely shut off your afterburner without worrying about stalling your aircraft. The 
afterburner is automatically shut off when you reduce power so let’s cut the throttle 
to 80%. Press the [12]. You'll hear a distinct change in the noise being made by your 
engines. This is just another way of knowing that your afterburner has shut down. 


“Tower to SANDY 405. Level out at 12,500 feet ASL. That's 12,500 feet above sea level. After 
leveling out, | want you to assume a compass heading of 340°.” 
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d) Level Out and Receive Vector 


1) Once you have reached an altitude of 12,500 ft. above sea level it’s time to assume 
a level flight attitude. Push the flightstick forward. Notice that the nose of your 
aircraft drops as you push forward on the stick. Line up the flight path indicator with 
the horizon line on the HUD pitch ladder. You can also check the altimeter to see if 
you are gaining or losing height. 


2) Rather than use the flightstick you may automatically level the aircraft by using the 
Auto-level feature. Press the [H] Notice that the aircraft is now in level flight. 


3) Let’s recap now that you are in level flight. 
Gear U2 :raised Flaps [l4]: retracted Throttle Setting: 80% 


4) Provided you did a straight climb-out from the runway, your heading should be 
360°/0° or something close to it. Now it’s time to turn to a heading of 340°. Notice 
the compass heading indicator stretching across the top of your HUD. The compass 
heading indicator is arranged such that your current heading is centered inside the 
HUD. Again, provided you did not make too many course deviations during your 
climb out, the compass heading indicator should have the heading 360° centered on 
the HUD. 


5) Begin a gentle turn to the left. The Auto-level feature is automatically overridden 
when you begin the turn. Watch as the compass heading indicator reflects your 
changing heading. Continue turning until the number 340 is centered on the 
Compass heading indicator. 


e) Engage Drone Targets 


1) At this point in the checkride, you are about to get a brief look at how to engage 
an enemy aircraft. In this case, we are using drone aircraft. They cost less and don’t 
shoot back. 


2) Maintain your heading of 340°. You may 
press the [05] to resume level flight if you 
wish. Ahead of you are three drones aircraft 
made to look like MiG-27s. You are to target 
one of these drones with an AMRAAM radar 
guided missile. 


3) Turn on your radar by pressing the [(Zl]. 


4) You will want to shoot an AMRAAM at the 
drone. Press the [H] to select and arm an 
AMRAAM. Notice that data concerning the 
AMRAAM now appears across the bottom of 
the HUD. 


5) Next you must create a Shootlist. For 
purposes of this checkride you only need to target and destroy one of the drones. 
Basically, a Shootlist is a quick method for shooting missiles at more than one target. 
Don't worry about trying to understand the Shootlist function just yet. That'll come 
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later. Right now just press the [ke]. 


6) A red colored target box will appear on the HUD if you have detected the drone 
aircraft in front you. A red Target Box means that the target is within range. 


“Tower to SANDY Four Oh Five. You have been cleared to fire. | repeat... weapons free, 
weapons are free. Go ahead and launch one of your AMRAAMs at the Target.” 


7) Fire an AMRAAM at the target drone within the Target Box. Press the trigger on 
your flightstick or press the [2 — — — ]]. Missile Away!!! 


8) Cycle to your next target with the [Ø]. Launch another AMRAAM. Use the Ø to 
target the last drone and launch a third missile. Visually confirm all targets down. If 
any missile misfired, re-target by pressing [lJ] and shoot again. 


9) Your job is done. Sit back and watch your missiles snake their way toward the 
target drones. If all has gone well, you will be treated to some very satisfying 
explosions. 


10) Turn to a heading of 160°. This will get you headed back towards Nellis. At this 
point, if the target drone has been destroyed, your checkride exercise is concluded 
and you have passed. 


“Tower to SANDY 405. Congratulations. The exercise is terminated. Return to Base. Press the 
mi (end key) to automatically conclude the mission and land back at Nellis.” 
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CHAPTER II 
GAME MENU SCREENS È HEY CONTROLS 


This chapter describes how to maneuver through the various F-22 Lightning Il menu 
screens. The object is to get you airborne and flying combat missions as quickly as possible. 
The Quick Start tutorial checkride in the previous chapter got you into action with minimal 
instruction. Now that you've had your checkride, this chapter describes the keyboard key 
controls in detail. Note that a summary version of the key controls is also included on the 
separate three-fold key chart included with the game. 


A. GAME MENU SCREENS 


To begin F-22 Lightning II, you must first choose 
one of the seven menu selections found on the main 
menu splash screen. These selections are chosen by 
using your mouse pointer to "press" the corresponding 
menu button. The seven menu selections are: Quick 
Mission, New Campaign, Continue Campaign, Multiplayer, 
Options, Credits, and Exit Game. 


1. Quick Mission 


Your F-22 simulation comes with five Quick Mission training and 31 campaign 
missions, each of which can be played separately as a single Quick Mission. In addition to 
these 36 missions, players are able to create entirely new missions using the Create Mission 
editor. 


Located on the left side of the Quick Mission screen is a window containing a roster of 
all your available Quick Missions. The roster is arranged in pages which may be turned 
forward and back using your mouse pointer to click on the "-" and “+” buttons underneath. 
Each mission description in this window includes the 
following information: mission title, name of the cam- 
paign it belongs to (if any), the mission name and 
number, the prominent terrain type and time of day. 


The window on the right gives you a short descrip- 
tion of each mission. 


Select a mission with your mouse pointer by press- 


ing the appropriate button in the mission roster win- 
dow. Press the Accept button. You are immediately 


taken to the Mission Briefing screen. 


To create an entirely new mission, press the Create Mission button. You are immedi- 
ately taken to the Create Mission screen. 


To return to the main F-22 splash menu, press the Back button. 


a) Mission Briefing Screen 


The Mission Briefing screen is designed to give you an 
idea what to expect on your mission. The left briefing 
window gives you a short description of your mission 
creo rttoM C y IM objectives, their locations, and a background report of 
a ano Hosts | (m E : the mission. It can be paged through by using the mouse 
uf 3 pointer to click on the "-" and “+” buttons underneath. 


The Weapons Load window to the right, gives you a 
head-on view of your aircraft plus a look at all the 
ordnance that is loaded aboard. 


The Start button launches the player into the game. 


The Map button opens a scrollable map of the region, including known friendly and 
enemy objects. 


The Back button returns you to the main F-22 splash screen. 


When playing a mission as part of a campaign, a Player Stats button appears 
underneath the briefing window. This button allows you to view the pilot's current 
score and other vital statistics. 


b) Create a Mission Screen 


Quick Mission gives you the option of creating your own missions if you are looking 
for an additional challenge. Simply fill out the mission parameters requested of you 
on the Create Mission screen. 


1) Enemy Settings 


You may create from one to four wings (flight groups) of 
enemy aircraft. Choose the type of aircraft flown, the 
number of aircraft in the wing and finally the skill level 
of the pilots. 


Ground targets are optional. If you decide to include a 
ground target, you may choose either a Chemical Weap- 
ons Plant or a Nuclear Power Plant. 


The presence of enemy SAMs and/or Anti-aircraft guns 
may be toggled ON or OFF. If selected, the location of 
these objects is randomly generated. 
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2) Friendly Settings 

You may create one or two supporting wings 
of friendly aircraft. Like the process used for 
Enemy Settings, you choose the type of air- 
craft flown, the number of aircraft in the wing 
and finally the skill level of the pilots. 


The mission can be flown in any of the four 
terrain types of F-22: Island, Snow, Desert, or 
Jungle. 


Time of Day can be set to Day, Night, Dawn, 
Storm, or Sunset. 


Each flight may have up to eight AIM 9X Sidewinder Missiles, eight AMRAAM's 
and four JDAM's or any combination thereof. 


To begin the Quick Mission, press the Start Mission button. 


2. New Campaign 


The New Campaign screen consists of a pilot roster 
with seven slots available. In order to start a campaign, 
you must select an existing pilot or create a new pilot. 


To create a new pilot, click your mouse pointer 
inside the pilot slot you wish to use. Type in the pilot's 
name, then press the Accept button. 


Press the Back button to return to the previous 
menu screen. 


3. Continue Campaign 


When playing campaign games, the simulation 
automatically saves your position after each mission. 
You may resume your campaign where you left off by 
selecting the Continue Campaign option. 


The Continue Campaign screen consists of seven 
pilot slots. Choose the pilot whose campaign you wish 
to resume. 


4. Multiplayer 


Multiplayer gaming is a specialized type of play 
involving other human players rather than just com- 
puter controlled objects. Because this play differs greatly 
from the solitaire missions that players usually under- 
take, refer to the Multiplayer section in chapter IV for 
complete details regarding this option. 


5. Options 


This menu screen gives you the ability to change or 
tailor certain options from within the game. 


a) Speed 


1) Video Mode allows you to choose between three 
different levels of video resolution; 320 x 240, 400 x 
300, and 640 x 480. Note that in multiplayer mode not 
all players need to have their video set to the same 
resolution. 


2) Sky Detail allows you to choose between low or high 
levels of cloud realism. 


3) Terrain Texturing makes great demands upon your 
processor. This option allows you to set the distance at 
which hazing effects will obscures the terrain texturing. 
If you are playing on a slower computer, this factor 
should be reduced. 


b) Memory 


Object Resolution and Terrain Resolution are affected by 
the amount of memory and processor speed. If the 
game runs slowly on your computer, these resolutions 
should be reduced. 


c) Sound 


Sound Effects and Music Volume can be adjusted using 
the sliding scale located here. 


d) Controls 


Hardware selections are made here. 


1) Joystick 


Your options are: No Joystick, Two Button Joystick, Four Button Joystick, CH 
Flightstick Pro, Thrustmaster and others. See the flight controls section of chapter 
IIl Pre-Flight Inspection for details regarding hardware configurations. Note that 
if you use one of the programmable joystick configurations provided, you must 
choose the Four Button Joystick option if order for it function properly. 
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2) Throttle 


Your options are: No, Yes, and Reversed. (A reversed throttle accelerates the 
aircraft by pulling back on the yoke rather than pushing it forward.) 


3) Footpedals. 


Press Yes if you want to use actual footpedal rudder controls rather than use the 
[2e] and [E] (Page Down) keyboard key inputs. 


e) Effects 


F-22 realistically simulates the effects of “redding out” in negative G situations and 
“blacking out” under the effects of positive G’s. In pilot slang this is known as GLOC 
(Gravity-induced Loss of Consciousness.) These effects can be turned On and Off 
here if desired. 


6. Credits 


All of us at Nova Logic, from the President John Garcia on down, are pleased to present 
to you, F-22 Lightning II. Select this menu option to get a look at the names of people 
directly involved with this project. 


7. Exit Game 


This option exits you from the simulation. Every pilot deserves a break from combat 
now and then. We do hope you'll hurry back though. 


B. KEYBOARD CONTROL KEY INPUTS 


Although F-22 Lightning Il is designed to simulate the use actual flight hardware as 
closely as possible, in most cases you will be using your keyboard to input game-related 
commands. The following section provides you will a list of all the keyboard control keys and 
their function. 


1. General Game Controls 


These keys perform general game functions not specifically related to the actual flight 
of your F-22. 


Esc Key (exit mission): Press this key to exit the simulation. 
P Key (Pause): Toggle this key to halt/resume a mission in progress. 


[c)..(V] Ctrl V Key (Video Resolution): Press these keys simultaneously to change your 
current video resolution. 


K Key (Keyboard Help): Toggle this key to superimpose/ remove an on-screen key 
control summary. 


M Key (Mission Goals): Press this key to receive a summary status of your mission 
goals. 


SLURS TH fa 


lj End Key (End Mission): Press this key to end the mission in progress and obtain a 
success/failure summary. 


F9 Key (Normal): Press this key to resume normal time scaling. 


F10 Key (2x Time): Press this key to accelerate (compress) the passage of time to 
2x normal speed. | 


F11 Key (4x Time): Press this key to accelerate (compress) the passage of time to 
4x normal speed. 


F12 Key (6x Time): Press this key to accelerate (compress) the passage of time to 
6x normal speed. 


2. Camera Modes/ Views 


The scenery outside your cockpit is gorgeous. Make use of thefollowing camera modes 
and pilot views so that you don't miss any of the sights. 


F1 Key (Virtual Cockpit Mode): Press this key to enter the specialized "you-are- 
there" pilot perspective known as Virtual Cockpit Mode. 


F2 Key (HUD View): Press this key to access the forward cockpit view which 
superimposes the HUD directly in front of your field of vision. Toggling this key removes/ 
replaces the HUD frame. Removing the HUD frame gives you a less restricted forward view. 


F3 Key (Player External View): Press this key to access a 3D movable external 
camera view of your F-22. The camera perspective can be moved to view your aircraft from 
any angle. 


FA Key (Player Fly-By View): Press this key to access an external camera view of your 
F-22 performing a fly-by past a fixed location. 


F5 Key (Padlock View): Press this key to keep your vision fixated on a designated 
target. Padlock view keeps the target centered within this field of vision regardless of where 
it moves. 


F6 Key (Wingman External View): Press this key to access a 3D movable external 
camera view of your wingman's F-22. 


F7 Key (Missile FlyBy/ External View Toggle): Press this key to access an external 
view of your missile performing a fly-by past a fixed location. Toggle this key to switch 
between the missile fly-by view and a 3D movable external camera view. 


F8 Key (Target View): Press this key to access a 3D movable external camera view 
of the target you currently have designated on radar. 


l=] Home Key (Look Down): Press this key in Virtual Cockpit mode to glance down at 
your multi-function displays (MFDs). 


[c)..(*] Ctrl Up arrow Key (Cam pitch up): Press these keys in combination to pitch 
your external camera angle upward. 
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(E) Ctrl Down arrow Key (Cam pitch down): Press these keys in combination to 
pitch your external camera angle downward. 


[+f] Ctrl Left arrow Key (Cam pitch left): Press these keys in combination to pitch 
your external camera angle left. 


[+f] Ctrl Right arrow Key (Cam pitch right): Press these keys in combination to 
pitch external camera angle right 


S Key (Zoom In Slow): Pressthis key to slowly magnify your camera view or display 
range for closer inspection. 


liS] Ctrl S Key (Zoom In Fast): Press these keys in combination to rapidly magnify 
your camera view or display range for closer inspection. 


X Key (Zoom Out Slow): Press this key to rapidly expand your camera view or 
display range. 


(e+ Ctrl X Key (Zoom Out Fast): Press these keys in combination to rapidly expand 
your camera view or display range. 


3. Engine Power Settings 


The following throttle controls regulate the power 
being produced by your engines. Higher power settings y 
may make you go faster but they consume fuel ata g 
tremendous rate. Don't misjudge your fuel state and 
run out of gas. 


5 Key (0% Engine Off): Press this key to shut down your engines. 


6 Key (60% Engine Idle): Press this key to increase/reduce your throttle setting to 
idle (6096 power.) 


7 Key (70% Engine power): Press this key to increase/reduce your throttle setting 
to 7096 power. 


8 Key (80% Cruise): Press this key to increase/reduce your throttle setting to 80% 
power. This throttle setting represents the standard cruising power percentage. 


[9 Key (90% Engine power): Press this key to increase/reduce your throttle setting 
to 90% power. 


Ao Key (100% Full Mil Pwr): Press this key to increase/reduce your throttle setting 
to Full Military Power (100%.) 


H - Key (Afterburner): Toggle this key to engage/disengage your afterburner. The 
word BURN appears on your Stores Management Display and HUD when the afterburner 
is engaged. 


4. General Flight Controls 


The following keys are general flight and avionics controls. Some of these keys (the 
directional keys in particular) are used to emulate the functions of an actual F-22 flightstick. 


Up arrow Key (Pitch down): Press this key to pitch the nose of your aircraft 
downward. 5 


Down arrow (Pitch up): Press this key to pitch the nose of your aircraft upward. 


Left arrow Key (Roll left): Press this key to bank your wings and roll the aircraft to 
the left. 


Right arrow Key (Roll right): Press this key to bank your wings and roll the aircraft 
to the right. 


F Key (Flaps): Toggle this key to raise/lower your flaps. The word FLAPS appears in 
the HUD when your flaps are lowered. Note that your flaps are automatically retracted when 
your air speed goes above 400 knots. 


G Key (Gear): Toggle this key to extend/retract your landing gear. The word GEAR 
appears on the HUD when your landing gear is down. Note that your gear is automatically 
retracted when your air speed goes above 350 knots. 


Page Down Key (Right Rudder): Press this key to yaw the nose of your 
aircraft to the right. 


SJ Delete Key (Left Rudder): Press this key to yaw the nose of your 
a aircraft to the left. 

od B Key (Brake): Toggle this key to extend/retract your air and 
o ground brakes. The word BRAKE appears on the HUD when your brakes are 


VY extended. 


(+i Ctrl J Key (Eject): Press this key to eject (i.e. bail out) of your F-22. 
Note that ejecting while your aircraft is inverted usually results in fatality. 


ny Key (HUD Dim): decreases HUD symbology contrast 


L). Key (HUD Bright): increases HUD symbology contrast 


5. Navigation Controls 


This group of keys is primarily involved with navigational duties and hands-off flight 
control. 


A Key (Autopilot Toggle): Toggle this key to engage/disengage your AutoPilot. 


N Key (Cycle Waypoints): Press the key to cycle through your mission's pre-set 
navigation waypoints. 


L Key (Auto-Level): Press this key to cause your aircraft to immediately assume level 
flight 


Chapter 2 - Game Menu Screens & Key Controls 


[H] H Key (Home): Press this key to immediately place your F-22 at initial approach to 
your home base runway. This key also engages your Auto-Pilot at the same time. 


6. Radar/Weapon Controls 


These are some of the most important keys you'll need to become familiar with. This 
group deals with radar and weapon system controls 


1 Key (AMRAAM): Press this key to ready an AIM-120 AMRAAM radar-guided 
missile. When this weapon is selected your radar will only target air objects. 


2 Key (Sidewinder): Press this key to ready an AIM-9X Sidewinder heat-seeking 
missile. Although this missile does not require use of the radar, when this missile is selected 
your radar will only target air objects. 


3 Key (Cannon): Press this key to ready your M61A2 20mm cannon. Although your 
cannon does not require the use of the radar, when this cannon is selected your radar will 
only target air objects. 


4 Key (JDAM): Press this key to ready a single JDAM Mk. 83 bomb. When JDAMS 
are selected only ground objects are targeted by your JDAM (GPS) targeting system. 


R Key (Radar): Toggle this key to switch your radar from stand-by to ON and back. 
The word RADAR appears on your HUD when your radar is turned ON. 


W Key (Cycle Weapon Selection): Press this key to cycle through your available 
weapons. 


C Key (Counter-measures): Pressthis key to release a chaff/flare ECM combination. 
Chaff and flares are also released automatically according to a preset pattern when your on- 
board computers detect a threat. 


Enter Key (Create Shootlist): Press this key to create a prioritized Shootlist of the 
four nearest eligible targets. 


Tab Key (Cycle Objects): Press this key to cycle forward through all objects within 
the forward arc of your aircraft and less than 40 nm. away. 


[cw/)|+ 1) Ctrl Tab (Reversed Cycle Objects): Press this key to cycle back through all 
objects within the forward arc of your aircraft and less than 40 nm. away. 


[ Key (Select Previous Target): Press this key to cycle back through the targets 
currently on your Shootlist. 


] Key (Select Next Target): Press this key to cycle forward through the targets 
currently on your Shootlist. 


' Key (Boresight Mode): Press this key to target the nearest object within your ASE 
circle on the HUD. 


7. Avionics 


These keys access full screen views of the various F-22 avionics displays. Use the set of 
numbers located on your numberpad instead of the numbers which stretch horizontally 
across your keyboard. 


2 Key (Stores Management Display): Press this key to access a full screen view of 
your Stores Management Display. 


4 Key (Threat Display) Press this key to access a full screen view of your Threat Display. 


5 Key (Nav Display): Press this key to access a full screen view of your Navigation 
Display. 


6 Key (Attack Display): Press this key to access a full screen view of your Attack 
Display. 


(2) 7 Key (HUD Repeater): Press this key to access a full screen view of your HUD 
Repeater. 


(2) 8 Key (Atk/Nav Overlay): Toggle this key to insert/ remove a thumbnail Attack 
Display window in the upper right hand corner of the screen when looking at the HUD. An 
Artificial Horizon is inset in your other display views when this key is pressed. This feature 
is to help orient yourself when you are not looking outside the cockpit. 


2) 9 Key (Artificial Horizon): Press this key to access a full screen view of your Artificial 
Horizon Display. 


8. Wingman Controls 


This group of keys allows you to exercise limited control over the actions of your 
wingman. You can issue only the most general of orders. Your wingman has a large degree 
of freedom with which to carry out your directives. 


[c]. iE] Ctrl C Key (Wingman Cover Role): Press this key to order your wingman to 
cover you. Your wingman will immediately move to attack any enemy aircraft with a current 
radar lock on your aircraft. 


[+E] Ctrl E Key (Wingman Engage): Press this key to order your wingman to engage 
enemy targets at will. 


[+E] Ctrl F Key (Wingman Form on Wing): Press this key to order your wingman 
to form up off your right wing. Your wingman will remain on your wing until otherwise 
ordered. 


luj) Ctrl M Key (Wingman Attack My Target): Press this key to order your 
wingman to attack the target you currently have locked on radar. 


(cw!) Ctrl P Key (Wingman Patrol Home Base): Press this key to order your 
wingman to return to your home base. Once there, your wingman will begin a Combat Air 
Patrol, circling the base and keeping enemy aircraft away. 


CHAPTER II 
PRE-FLIGHT INSPECTION 


A. YOUR PRIMARY FLIGHT CONTROLS 


Learning how to control your aircraft and its weapon systems is key to getting the most 
from your F-22 Lightning II simulation. The preceding chapter taught you how to maneuver 
through the various game screens and menus. This chapter is designed to help you begin 
maneuvering your aircraft to the target and back. First, it outlines the flight controls (both 
keyboard input and external hardware) that you'll need to use in order to fly the aircraft. 
Next, you are provided with a detailed description of the Head-Up Display and AN/APG-77 
radar. The last section in this chapter deals with integrating the various cockpit avionics and 
multifunction displays. 


1. Camera Modes/ Views 


Always remember that the best set of flight controls you possess are your own two eyes. 
For this reason, a description of your player-controlled camera modes is included here. 
Radar is always a good thing to have, of course, but your F-22 is supposed to be a stealth 
aircraft. You can't be stealthy while beaming radar waves all over the countryside. Get in 
the habit of using your radar less and your "baby blues" more. Not only is the scenery 
outside your cockpit exceptionally beautiful to look at, you may just get lucky and spot a 
bandit or two. 


a) $ Virtual Cockpit View 


The Virtual Cockpit view gives you an unrestricted "you-are-there" look inside and 
out of your cockpit. It lets you 'see' wherever an actual pilot would be able to look 
by swivelling his head. Although you cannot interface with any of the cockpit displays 
from this view, the avionics and displays remain operational. You may move the 


Virtual Cockpit view through a full range of 3D motion by using the [lll] + 
(HHA). 


b) (A Head-Up Display 
(HUD View w/ HUD frame toggle) 


You are likely to spend the majority of your flight time looking out from this 
perspective. This view is a forward-looking cockpit perspective with the Head-Up 
Display (HUD) placed directly in front of your field of vision. It provides you with the 
best mix of real-time visibility and avionic/weapons information. (The Heads-Up 
Display itself is covered in greater detail in the next section.) The default HUD view 
includes the frame which surrounds the HUD in the real aircraft. You may remove (or 
replace) the HUD frame at any time by toggling the [l4]. With the HUD frame 


removed you are given a full frontal perspective of the cockpit with the HUD 
symbology superimposed. 


c) | Player External View 


This view gives you a magnificent look at the outside of your F-22. You are able to 
move the Player External view through a full range of 3D motion by pressing the 
[E]. (EIA). This view can also be zoomed in and zoomed out by pressing the 
[D] and [B] respectively. 


d) (4) Player Fly-By View 


This view gives you a breathtaking look at your aircraft as it flies past a fixed point in 
space. You cannot change the perspective, however. Nonetheless, aside from 
providing you with a stunning visual effect, this view is particularly useful as a training 
aid for when you are perfecting your basic fighter maneuvers. 


e) | Padlock View 


The Padlock view is particularly useful in combat. It keeps an enemy aircraft or object 
that you havetargeted on radar centered in yourfield of view automatically. The view 
moves with the targeted object independent of your actions. Never again will you 
need to worry about losing sight of an enemy in the middle of a dogfight. 


f) | Wingman External View 


Like the Player External view, the Wingman External View gives you a look at the 
outside of your wingman’s aircraft. You are able to move this view through a full 
range of motion using the [l@4l]+(MEIML)). This perspective can also be zoomed in 
and zoomed out by pressing the [ÍI] and [L] respectively. 


g) (7) Missile View 


The Missile view lets you watch your missile fly-by from a fixed point in space. Like 
the Player Fly-By view, you cannot change its perspective. However, by pressing the 
[4] a second time, you may access the Missile External View. This view gives you the 
same perspective as the Player and Wingman External views. You are able to move 
this view through a full range of motion by pressing the [LA] EHHE]. It can also 
be zoomed in and zoomed out by pressing the [lJ] and [l4] respectively. Pressing the 
[I] again returns you to the original Missile Fly-By View. 


h) | Target View 

Target view centers an enemy air or ground object in the foreground of your screen. 
It lets you view the action from the enemy's MULT You are able to move this 
view through a full range of motion using the (lew) + (EE). This view can also 
be zoomed in and zoomed out using the [9] and [04] respectively. 


i) Numeric Keypad [4 Nav/Atk Display Inset 


The HUD Radar Inset view superimposes a miniaturized version of your Attack Display 
in the upper right hand corner of your HUD. It places an Artificial Horizon display in 
the upper right corner of the other multifunction display screens. This top down 360? 
perspective is a useful tool which enhances your situational awareness and compli- 
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ments the information normally presented on the HUD. This inset display image can 
be zoomed in and zoomed out using the [$3] and [041] respectively. 


2. Thinking in 3D 


Flying is just like riding a bike, once you get the hang of it, you never forget. But unlike 
riding a bike, flying requires you to think in three dimensions. As shown in the diagram, your 
F-22 is equipped with multiple control surfaces which allow it to pivot around three fixed 
axes. These three axes are; lateral (pitch), vertical (yaw), longitudinal (roll). 


a) Pitch 

Pitch is the term used to describe movement around the aircraft's lateral axis. This 
movement is governed by the F-22's elevators. Pulling back (or pushing forward) on 
the flight stick causes the elevators to 'pitch' nose of the aircraft up (or down) as 
desired. You may also use the [Œ] and [6] keys on your keyboard to perform the 
same function. The current pitch attitude of your aircraft is displayed on the HUD 
pitch ladder and again on the Artificial Horizon display [$]. The pitch ladder 
measures pitch in positive and negative degrees in relation to the horizon. 


b) Yaw 


Yaw is the term used to describe movement around the aircraft's vertical axis. This 
movement is governed by the F-22's left and right rudders. Pushing forward on the 
right rudder pedal causes the nose of the aircraft to yaw to the left. Pushing forward 
on the left rudder pedal causes the nose of the aircraft to yaw to the right. Pushing 
the [E] “Page Down" key causes the nose of the aircraft to yaw to the right. Pushing 
the [(aeel)] key causes the nose of the 
aircraft to yaw to the left. You can get 
some indication of 'yaw' by watching 
the compass heading indicator on 


your HUD. 
Elevators 


C) R oll | (Pitch) 


Roll is the term used to describe move- 
ment around the aircraft’s longitudi- 
nal axis. This movement is governed 
by the F-22's ailerons. Moving the 
flight stick left or right causes the 
ailerons to dip (or bank) the wings of 
the aircraft. You may also push the 
Left or Right Arrow Key to perform the same function. Either way, the aircraft will 
begin to turn in the direction of the lower (dipped) wing. The rate at which the 
aircraft turns is based upon the attitude (measured in degrees) of the bank. The 
greater the degree of bank, the greater the rate of turn. A Break turn, for example, 
is usually performed with the wings banked at 90°, i.e. perpendicular to the ground. 


d) Angle of Attack (AoA) 


Angle of Attack is a difficult concept to grasp. You either get it right away or you 
spend the rest of your career trying to figure it out. Basically, angle of attack is the 
angle at which the chord line of the wing cuts into the air. When an aircraft is flying 


straight and level its wings have a low angle of attack. If this same aircraft was to 
suddenly pitch upward, its wings would immediately take on a greater angle of 
attack. 


The lift produced by your aircraft’s wings is 

tending Édae Upper Camber . a function of their angle of attack. Lift in- 

Chord Line creases as the wings increase their angle of 

«um i "us Trailing attack. All good things must come to an end, 

i im Edge however. Flying at too great an angle of 

Angle of Attack Lower Camber attack can lead to the wings stall. Stalls occur 

when the air flow over the upper surface of 
the wing ceases being smooth and instead, is disturbed. 


Stalls cause the wings to lose their lift generating ability. When one occurs (and they 
can occur at any speed, any altitude) you receive a warning message across your 
HUD. Failure to correct a stall by lowering the angle of attack will cause your aircraft 
to spin or “depart from controlled flight.” At low altitudes, this could prove to be 
fatal. More than one pilot has “augered in” because of a low altitude stall. 


e) Flaps 


Flaps are aerodynamic surfaces which can be 
Angle of Attack 5 aig extended into the path of the relative wind 
Flaps Up n to extend the lift generating capability of a 
wing. Your F-22 has a set of flaps on each 
wing. Usually, flaps are only required during 
take-offs and landing when lift is critical and 
the aircraft is operating near stall speed. It is 
a good idea to extend your flaps as part of 
your normal TOL routine. Be sure to retract 
them shortly after take-off or landings. You risk causing structural damage to the 
aircraft by leaving them down during flight. 


3. Flight Stick (controls pitch and roll) 
a) General Flightstick functions 


Your joystick performs the same function as a real F-22 flight stick. It emulates many 
of the same functions that are integral to the Air Force's own HOTAS (Hands On 
Throttle and Stick) concept. In addition to activating various avionics and weapon 
systems, the flightstick guides the three dimensional movement of your aircraft. 


Angle of Attack 10 
Flaps Down 


Pulling back on the flightstick: causes the elevators to pitch the aircraft nose UP 


Pushing forward on the flightstick: causes the elevators to pitch the aircraft nose 
DOWN 


Pushing left on the flightstick: causes the ailerons to roll (bank) the aircraft to the LEFT 


Pushing right on the flightstick: causes the ailerons to roll (bank) the aircraft to the 
RIGHT 
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b) Joystick Set-Up Configurations 
The F-22 set-up program gives you a number of different joysticks as follows; 
1). No Joystick: This option has been included for those of us unfortunate enough 


as to not own a joystick. Should it be necessary, F-22 Lightning II can be played 
entirely from the keyboard. 


HUD View 


2) Two Button Flight Stick: The generic f 
two-button flightstick utilizes the following Create Q sac ae i " Don 


select target and shoot default combina- SPOUSE 
tion: ; 
u a P 
eapon N \ 
Button #1: [ll] Create Shootlist UN, 


Cycle Weapon 
Trigger: [e ^ .— JlFireSelected Weapon Selection 


Boresight \ \ 
3) Four Button Flight Stick: The generic Target ~~ = | 
four button flightstick is set to the defaults 
shown in the diagram to the right. —' 


4) Programmable Joysticks: This simula- 
tion comes complete with predetermined 
functions for the CH Pro-Throttle, CH F-16 
Combat Stick, Thrustmaster TQS, and F-16 
FLCS joysticks/throttles. It is assumed that 
both the joystick and the throttle are from 
the same manufacturer. Thrustmaster FCS” 


Make sure that your throttle and joystick are 

properly connected to your computer. NovaLogic has provided files to use with 
certain joystick and throttle combinations. You will need to refer to information 
contained in your CH or Thrustmaster manuals. Information below is for standard 
setups only. If your software installation is non-standard, please refer to your 
manual. 


If you are using the CH Pro Throttle and CH | weapon Create Up - HUD view 


F-16 Combat Stick, copy the file F-22.PTC | Selection, "oS, Down. Nav Display, 
from the F-22 CD-ROM. The file is located in j Cp, —hight- Attack display 

. the directory D:\JOYSTICK\CH (assuming (NOS v. Up - AMRAAM select 
that D: is your CD ROM drive). Copy this file | Fire - selected : E VO A ; 
into the directory on your hard drive controling | Weapon IUS Right - JDAM select 
your joystick (default directory is Up : Padlock view | $ Up - Fly-by view 
C:\PROTHROT). let. Tomgetview AY iu ice dat 


Right - External vie Right - Virtual cockpit 


If you are using the Thrustmaster TQS and F- 
16 FLCS, copy the F-22.B50 file from the F- Autolevel 
22 CD-ROM. It is located in directory 
D:\JOYSTICK\THMASTER (assuming that 
D: is your CD ROM drive). This file must go 
into your joystick control directory (default | Thrustmaster 
directory is C:\TQS\PROGRAMS). F-16 FLCS" 


Create Shootlist Weapon Selection 


Up - Padlock view 
Down - Stores display 
Left - Target view 

Right - External View 


Up - HUD view 
Down - Nav displa 
Left - Defense display 
Right - Attack display 


Boresight Target m 


Fire selected 
weapon 


After copying the correct file, launch your joystick/throttle set up program. In the 
case of CH, the command is C:\PROTHROT\PTSETUP. In the case of the 
Thrustmaster, the command is C:\TQS\TM. 


4. Rudder (controls yaw) 


What flight simulation would be complete without making allowances for rudder 
pedals? Your rudder pedals emulate the se and [EJ] keys on your keyboard. 


5. Throttle Controls 


The output of your engines is controlled by the throttle. Other than engines off, 
throttle settings are graduated in 1% increments starting with a minimum power setting of 
60% (idle) to a maximum of 100% (full military power). Naturally, the more power you ask 
from your engines, the greater demand your engines will place on your available fuel. (The 
amount of fuel you have at the start of each mission varies considerably.) 


Afterburner is a specialized function by which raw fuel is mixed with engine exhaust 
to produce power in excess of 100%. This setting will increase your speed dramatically but 
it must be used sparingly. An afterburning engine can literally suck a fuel tank dry in a matter 
of minutes. Remember, the afterburner can make you go fast, it just can’t make you go far. 
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a) Keyboard Throttle Controls © 


The following keys control your throttle settings: 


a 0% Power (Engine Off) 
60% Power 

70% Power 

80% Cruise Setting 

a 90% Power 

100% Full Military Power 
E 110% Afterburner Engaged 


b) Programmable Throttles 


Consult the instructions on pre-programmed joysticks in section 3b. 


Up - Frontal target 
Down - Boresight target 


Left - Next shootlist target 
Thrustmaster Right - Previous shootlist target 


TQS Up-Flaps N . /75 
Down- Gear 4 


Up - Nav overlay 
Down - Next waypoint 
Left - Pause 

Right - Mission goals 


Up - Flaps 

Down - Gear 

Left - Previous Target 
Right - Next Target 


Up - Fly- by view 

Down - Missile view 

Left - Wingman external 
Right - Virtual cockpit 


Autopilot Home Radar 
(Autopilot) on/off 


CH Throttle" 


Up - AMRAAM select 
Down - Cannon select 
Left - Sidewinder select 
Right - JDAM select 
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B. HUD (HEAD UP DISPLAY) 


The Head-Up Display is a marvelous invention. It has made life so much easier. Instead 
of routing around looking at gauges all over the cockpit, the HUD consolidates all pertinent 
flight and weapon information. Not only that, the information is superimposed on a 
transparent Plexiglas overlay and placed directly in front of the pilot’s field of vision. 


Because the HUD is just a means of presenting information, this section will merely 
describe the symbology as it appears on-screen. The actual functionality of the targeting 
systems and methodologies is covered in the appropriate sections elsewhere in this manual. 


1. HUD Symbology 


Compass Heading Indicator: the horizontal line running across the top of the HUD. 
It is recognizable by the compass heading indicators that appear periodically. Your current 
heading appears in the tiny rectangular box that is centered on the line. 


Waypoint 
steering cue 


Waypoint WAYPOINT 2 Compass 
selected FOLLOW ROUTE Heading 
Waypoint RANGE: 2791 Indicator 
comments 
Current 
Distance to Mice 
: entere 
Waypoint 280 (c ) 
! : 
Horizon e z 
Indicators 
27.0 
Shoot List 
(inactive) 
Flight Path THR: 85% SHOOT LIST 
Indicator +01.0G 
FUEL: 14396 LBS ——— Target 
AIRFRAME: 10096 6 AIM-120 AMRAAM Q Steering Cue 


GEAR FLAPS BRAKE RADAR 


Weapon 

Indicators Selected 

Altimeter: The vertical scale running down the right side of the HUD. It displays your 
altitude in feet above sea level. 


Airspeed Indicator: The vertical line running down the left side of the HUD. It displays 
your speed in knots until you reach mach 1. A mach number is given for speeds in excess 
of mach 1. 


Pitch Ladder: The horizontal lines bisecting the center of the HUD are part of your 
pitch ladder. The pitch ladder gives you an indication of the pitch of your aircraft. The tick 
marks on the tips of the pitch ladder rungs always point to the horizon. 


ASE Circle: The large circle in the center of the HUD is known as the Allowable Steering 
Error Circle. It is used to assist you in targeting enemy aircraft. Your chances of scoring a kill 
with a missile is greater if you maneuver so that your target is within this circle before firing. 


Flight Path Indicator: The tiny dot in the very center of the HUD. This mark indicates 
where the nose of your aircraft is actually pointing. 
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Waypoint Data: Information regarding your Waypoints is displayed in the upper left 
corner of the HUD. On the top line is the Waypoint ID#. The second line displays any special 
instructions associated with waypoint. The third line gives your range to the waypoint in 
nautical miles. 


Engine Management Data: Information regarding your engine and airframe integrity 
is stored in lower left corner of the HUD. Your current engine thrust being produced is 
shown on the top line. On the second line is your G meter. This displays the G forces 
currently being exerted. The third line is your fuel gauge. This shows your remaining fuel 
in lbs. The bottom number is an airframe integrity indicator. It displays the remaining 
damage you can absorb. When this gauge gets to zero, you’ve had it. 


Shoot List Data: Information regarding your current Shootlist is recorded in the lower 
right corner of the HUD. The top line displays the Target type and ID of the first target in 
your list. The second line is a closure velocity indicator. The third line shows the range 
between you and the target. The bottom line displays the enemy aircraft’s approximate 
airframe integrity. 

Off HUD 


Waypoint 
steering cue 


WAYPOINT 2 


FOLLOW ROUTE 
RANGE: 27.91 


Ai d Pitch Ladder 
irspee (w/pitch angle?) 


Indicator 


(in knots) - 
2/523 Altitude 
: (in feet) 
Throttle Setting #2 270 
Allowable 
ied THR: 85% SHOOT LIST Steering Error 
+01.0G Circle 


Fuel Remaining FUEL: 14396 LBS — 
AIRFRAME: 100% 6 AIM-120 AMRAAM 

; GEAR FLAPS BRAKE RADAR 

Airframe 


Integrity Gear Down Flaps Extended Brake Extended Radar On 


Weapon Selection: Your current weapon selection (and number of those weapons 
remaining) is displayed across the bottom of the HUD. 


Gunsight Pipper: When Guns are selected, a gunsight pipper replaces the missile 
oriented ASE circle. The gunsight pipper computes the fall of your rounds based on given 
wind speed, yaw and gravity. Effective range with guns is 1.5 nautical miles. 


Target Steering Cue: When a designated target moves off your HUD, its Target 
Designation Box is replaced by a Target Steering Cue. This tiny circle indicates the direction 
you need to steer in order to bring the Target Designation Box back onto the HUD. 


Off-HUD Waypoint Steering Cue: The waypoint caret becomes a Steering Cue if the 
selected waypoint is located at a compass heading not currently shown on the Compass 
Heading Indicator. 


2. Instrument Landing System (ILS) 


Your F-22 is equipped with an Instrument Landing System or ILS. The object of the ILS 
is to provide you with a means of landing safely when you can't see the runway. This system 
consists of three lines (two vertical, one horizontal) which appear as red lines centered in 
the HUD. (The ILS system is only activated when you are within six miles of the runway and 
less than 5,000 ft. AGL.) 


1) Glideslope Indicator: The horizontal line of the ILS is known as the Glideslope 
Indicator. When you are approaching the runway at the proper altitude this line will 
be directly centered (or be positioned slightly below center) in the display. If you are 
too high, the glideslope line will be below the centerpoint on the HUD. Conversely 
if you are too low, the glideslope will appear above the centerpoint in the display. 


2) Yaw Deviation: The dashed vertical line displays your yaw deviation from the 
centerline of the runway. Basically, the job of the yaw deviation line is to get you to 
point the nose of your aircraft directly at the runway. If you yaw too far left, the line 
moves to the right in the display. If you yaw too far left, the deviation line moves to 
the right. When you are pointing directly at the runway centerline, the yaw deviation 
line will be centered on the HUD. 


3) Localizer: The Localizer is the second vertical line. It can be distinguished from the 
Yaw deviation line as being a more solid line, rather than having a dashed appear- 
ance. Pointing the nose of your aircraft at the runway is one thing, the job of the 
Localizer line is to get you oriented along the runway centerline. If you are flying left 
of the runway centerline the Localizer moves to the right in the display. If you are too 
far left, the Localizer line moves to the right. When you are directly in line with the 
runway, the Localizer line will be centered on the HUD. 


When the two vertical lines overlap and appear as one, you are lined up properly with 
the runway. If your aircraft is at the proper altitude relative to its distance from the 
runway, the Glideslope indicator will be centered on the display such that a cross is 
formed. Happy landings! 


C. THE AN/APG-77 RADAR 


Although your primary source of information is still the AWACS (Airborne Early 
Warning and Control System) aircraft, your AN/APG-77 radar is an importanttool in its own 
right. While billions of dollars have been spent to ensure that the F-22 is both stealthy and 
highly maneuverable, indiscriminate use of your radar effectively tells everyone exactly 
where you are. 


When your radar is turned On, it sends powerful waves out into the atmosphere. If 
anything happens to be in the path of these waves, the waves will strike the object and be 
reflected back. The radar collects and processes these reflected signals, registering them as 
a "blip" or return on the screen. The radar operator now knows that something is out there. 
Unfortunately, everyone in the vicinity can detect the radar waves being sent out so they 
also are made aware that something is out there. 
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1. Radar and Stealth Considerations 


For stealth aircraft like the F-22, beaming radar waves for all to hear is decidedly a bad 
idea. Rather than fly blind, however, you will typically fly missions with the support of an 
AWACS. The continual exchange of information allows you to remain hidden while the 
AWACS hammers the atmosphere with its long range radar. 


You can downlink enough information from the AWACS to “see” enemy aircraft even 
with your radar turned Off. While this does not allow you to launch an AMRAAM (AIM-1 20s 
require radar guidance), you could launch a heat-seeking Sidewinder missile instead. 


Flying with the radar On means that the enemy is far more likely to see you. In order to test 
this premise, fly against the mock-up airbase in Training Mission Four, Ground Attack. There is 
a SAM radar in the middle of the airbase. Don't worry about being detected however, no 
missiles will be fired at your aircraft. 


As you fly near the airbase, look at the your Defense Display. If you toggle your radar 
On and Off, you can clearly see the red circle (indicating the SAM radar's detection zone) 
expand and contract. Note that even at your highest degree of stealth, a SAM radar can still 
detect your F-22 at a range of 4 miles. 


By keeping your radar Off and only using Sidewinder missiles, you are essentially 
operating in an ultra-stealthy mode. 


Sometimes using the radar is a necessary evil. It must be turned on in order for you to 
identify aircraft beyond your visual range. Your radar must also be turned in order for you 
to create a Shootlist. Don't ever be afraid to use your radar, just use it sparingly. The radar 
can be a valuable asset but it can quickly become a liability if used too often. 


2. Targeting Aircraft on Radar 
(Quick Mission 3; Target Practice) 


This section is presented as an extension of your checkride mission you flew in Chapter 
| Getting Started. Select Quick Mission 3; Target Practice. You are facing three drone MiG- 


WAYPOINT 2 
FOLLOW ROUTE 
RANGE: 2401 
315 
310 
30803 
305 
Target Lock 
Shoot Cue 7 
(appears red 30.0 Target Type/ID 
on HUD) 


THR: 85% SHOOT LIST Velocity Closure 


+0 1.0G MIG-27 ALPHA 1 
VC: 1126 Range to Target 
6 AIM-120 AMRAAM RANGE: 17.24 
RADAR AIRFRAME: 100% Enemy Airframe 
Integrity 


# and Weapon 
in Priority 
Indicator 


27s designated as flight group Alpha. They are flying away from your base at 20,000 feet. 
1) Make sure your radar is turned On. aly 
2) Select your radar guided missile, the AMRAAM [W]. 
3) Switch to your Attack Display [Numeric Pad [5]. 


4) When you see the red triangles (representing enemy aircraft) within target range 
(about 25 miles), press the [2] to Create a Shootlist. The Shootlist automatically targets 
and prioritizes the four closest enemy aircraft. Once this has been done you can switch back 
to a HUD view [A]. 


5) On the HUD you now see a green square known as a Target Designation Box. The 
green square gives you a visual indication of exactly where the target lies in relation to your 
own aircraft. Do not fire!!! As long as the box remains green the target is safe. You must wait 
until the target comes within range of the weapon you have selected. 


6) Once the target comes within range, a green target diamond will appear on the 
screen and begin moving toward the Target Designation Box. When the two come 
together, both turn bright red and you hear a rapid beeping. This is a Shoot Cue. It indicates 
that you may fire the AMRAAM by pressing the [E y on the keyboard or squeeze 
the trigger on your joystick. 


7. Since the Shootlist identified multiple targets, switch to the next target by pressing 
the [LJ]. A new green box appears around the next target on the Shootlist. On the Attack 
Display, this new target will be highlighted (unless the AMRAAM has already destroyed the 
first one!). Switching again to the HUD [l4)]), wait for the green diamond to again converge 
on the Target Designator Box. Hold your fire until the two meet and turn red. This is your 
ShootCue. 


8) Use the Next Target [H] to target the last of the drones. As before, hold your fire until 
the green triangle and green Target Designator Box meet to form a red Shoot Cue. 


WAYPONT 2 
FOLLOW ROUTE 
RANGE: 0954 


Ground Target 
Mii ee 


Ground Target 
OX 


Type/ID 


THR: 859 RADAR ID 
*010G ANTI-AIRCRAF T GUNS ORCHID 5 
FUEL: 12829 LBS vC 711 
AIRFRAME: 4% 0 JDAM 1000LB RANGE: 1925 

RADAR AIRFRAME: 100% 
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3. Designating Ground Target 
(Training Mission 4; Ground Attack) 


When you take-off from Nellis Air Force Base in Training Mission 4, you are given four 
JDAM bombs. These bombs have only a limited capability to direct themselves to target. 
It is necessary for the aircraft to drop the bomb from a relatively high altitude and at speed 
in order to give the bomb enough kinetic and potential energy to reach its target. A good 
rule of thumb is that from level flight at 500 knots and 10,000 feet altitude, a JDAM can 
travel eight miles downrange and up to two miles left or right of a straight line to the target. 
A JDAM will not compensate for any intervening hills, buildings or other objects. 


Take off and turn to the west, being careful to avoid the intervening mountains. 
Activate your JDAMs and ground targeting by pressing the JDAM [4 Key]. When you are 
within ten miles of a ground target, you will hear your wingman inform you that the 
objective is being approached. 


Create a Shootlist by pressing the [le 1]. A green Target Designation Box will appear 
in the HUD. As soon as your onboard systems verify that the JDAM is in range, the box will 
turn red. As soon as it turns red, launch the JDAM (SPACE or trigger). 


The mock airbase called Objective Sagebrush is a large target. More than one bomb 
will be needed to destroy it. Cycle through available targets by pressing the [LH] or cycle 
through the Shootlist by pressing the [Ø]. Launch as many bombs as necessary, 
targeting widely spaced points on the mock airfield for maximum damage. The computer 
will inform you when Sagebrush has been completely destroyed. After that, you can 
proceed back to base. 


Easy? Wait until you have to bomb one with active SAM sites and a CAP of Su-27's, 
but that is for the future. This is still training. 


D. MULTIFUNCTION DISPLAYS 


The F-22 Lightning Il is designed to process avionics information quickly and give it 
back to the pilot in a highly graphical form. In other words, the real F-22 is designed to 
look like a computer game, in as much as this simulation is intended to look like the real 
thing. Somewhere the two meet in the middle. Con- 
trols and data displays are greatly simplified from 
previous generations of fighter aircraft. NovaLogic has 
used declassified cockpit data and photography to 
ensure that our simulation is as close to the real thing 
as possible. 


1. Stores Management Display 
(Numeric Keypad l4) 


This display gives you a graphical representation 
of the current loadout of your F-22. It is really nothing 
more than a user friendly inventory and accountability 
reference. The information contained on this display 
includes: 


Thrust Circles Indicate the current thrust being produced 
by your engines. 

WIP (Weapon In Priority) A text box showing the currently selected 
weapon and its status. 


Guns Number of 20mm shells remaining. 
AIM-9X Number of Sidewinders available. 
AIM-120 AMRAAMS Number of AMRAAM's available. 
JDAM Number of JDAM bombs available. 
Chaff Number of chaff bundles remaining. 
Flares Number of Flares remaining. 


2. Attack Display (Numeric Keypad (4) 


The Attack Display is used to locate, target and attack enemy aircraft and ground 
objects. It is a particularly useful tool with which to manage your air battles. 


a) Attack Display Symbology 


The Attack display uses colors and shapes to represent objects as follows: 


blue F-22 silhouette : your aircraft (remains centered on display) 
blue circle : your wingman 

green circle : other friendly aircraft 

white square : unidentified Air target 

red triangle : enemy Air target 

red circle : enemy Ground target 

white lines : missile tracks 


Maximum 


Enemy Aircraft missile range 


Target Altitude 
Indicator j 
, Midrange 
(in thousands of ft.) Indicator 
Target Altitude 
Target 
Shootlist ID 
& Range 
caret 
Minimum 


missile range 


Name 
Altitude ui 
Heading 
Distance 
Speed 
Velocity of 
Closure 


You can judge the relative speed of the objects by comparing the "lead lines" 
protruding from them. Longer lines represent faster moving objects. 
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b) Targeting Data 


In addition to recording the locations of aircraft and ground targets, the Attack 
Display also provides detailed targeting data in the lower left corner of the display. 
The information is as follows: 


Plane type and wing designation. In the sample, a MiG-27 identified as the third 
plane in Alpha Squadron is targeted. 


Altitude of the Target (thousands of feet). In the sample, Alpha 3 is at 19,900 feet 
above sea level. Note that this is not the relative altitude over the ground. 


Bearing Information (Degrees). This is the compass direction to the enemy target. 
In the sample, Alpha 3 is bearing 351 degrees (almost directly north) from the 
player’s current location. 


Distance (Nautical Miles). This is the distance to target. Alpha 3 is eleven nautical 
miles away. 


Speed of Target (Mach). This is the absolute speed of the target. Alpha 3 is traveling 
at Mach 0.9. 


Velocity of Closure (Nautical Miles per Hour). This is the speed at which the target 
is approaching. In the sample, we have a 478 knots closure rate. Note that negative 
numbers indicate that the target is moving away relative to the player. 


c) Managing Shootlists (Targeting Info) 
Shootlists are created by pressing the [e]. A Shootlist automatically targets the 


four nearest enemy objects based upon the weapon you have selected. By using the 
[OL] ,you may cycle through the four targets designated on your Shootlist. 


Targets designated on a Shootlist appear on the Attack Display as having a large open 
white circle placed around them. The first target on the list will have a solid white 
circle placed upon it. All four Shootlist targets have red numbers superimposed over 
them signifying their order on the list (i.e. from one to four). 


The vertical bars on the left and right sides of the Attack Display give immediate 
information regarding all of the Shootlist targets. The vertical bar on the left hand 
side is an altimeter which records the altitude (in thousands of feet) of all four enemy 
aircraft. 


On the right side is a Range bar, indicating whether or not the target is in range of 
the player's currently selected weapon system. Maximum range for the selected 
weapon is represented by the uppermost tickmark. Minimum range is represented 
by the top of the rectangular box at the bottom of the scale. The small circle inside 
the rectangular box represents your aircraft. 


A miniaturized version of the Attack Display is automatically superimposed on the HUD 


to enhance your situational awareness. Aircraft appear as " T " shaped objects on this 
display. You may toggle this feature On and Off by pressing the numberpad (a). 


d) Boresighting Targets 


Boresighting is a important targeting mode that directs the radar to lock-up an object 
located directly in front of you. It is very useful in emergencies as a quick means of 
getting a target lock. Press the [L] Key to boresight. 


3. Defense Display (Numeric Keypad (4!) 


The Defense Display is very important for the F-22 pilot who wants to return safely to 
family and friends. In this display, ground-based radar sites and missiles in flight are shown 
along with icons representing nearby aircraft. 


Range 

Scale 
(in nm) 

Edge of SAM 

Radar Enemy 
Detection Aircraft 

Your 
Aircraft 

Counter 


CHAFF| |FLARE 
100 100 


Measure Stores 


In the sample above, we can see an enemy plane heading away from us, nine nautical 
miles to the west. The red circle in the northwest centered 12 miles away, is an enemy SAM 
radar site. The red line of the circle indicates the detection radius of that site. Detection 
circles expand and contract depending on how stealthy you remain. 


Remember that the F-22 is dependent on its smooth outer surface. If, for instance, the 
weapons bay is opened to fire a missile or drop a bomb, the radar signature of the F-22 
increases. This is reflected in the Defense Display as an expanded red circle. Similar effects 
can be seen when the player turns on his/her radar, lowers landing gear or takes damage 
to his airframe. 


Incoming missiles (not shown in the sample) are white lines. The length of the line is 
directly proportionate to the distance to the target. 


Chaff and Flare quantities are shown in the lower left. 


4. Navigation Display (Numeric Keypad (5) 


Your navigational equipment is pre-programmed by your squadron HQ while you 
attend the mission briefing. Waypoints are fed into your on-board computer. These later 
appear on your Navigational display. Normally waypoints are used to direct you around 
known SAM sites but the player should be advised that the data does not necessarily 
represent fully accurate information, only the best possible data as known at the time. 
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Compass Heading 
Distance (nm) 
Enemy Aircraft (2) 


(Circle) Friendly Aircraft 


Friendly Aircraft 
Waypoints 


Initiating the autopilot [M] after take-off will take the player through each of the 
waypoints in sequence. The current waypoint in the cycle is always shown in white. When 
the autopilot is initiated, the F-22 will immediately head for that waypoint. 


Press Cycle Waypoints [M] will cycle through the waypoints, so the player can choose 
the one most appropriate. After completing a mission, the Go Home command [M] will turn 
on the autopilot and head directly for the final waypoint. 

There are four types of waypoints: 

Star. The first waypoint is always a star, for easy reference. 


Square. Any waypoint at which a change of direction is indicated will be a square. 


Triangle. Triangular waypoints are ones where enemy units are assumed to be 
targeted. 


Circle. This is the final waypoint, normally at a friendly field. From this waypoint, the 
player's ILS should be activated. 


5. HUD Repeater (Numeric Keypad (7) 


The HUD repeater keeps a cue of messages passed to you via the HUD. There will be 
times, especially in the midst of combat, when important cockpit messages will go 
unnoticed. The HUD repeater stores the last six messages in an on-screen cue in case the 
you happen to miss one. You cannot scroll backto retrieve messages which were sent before 
those shown on the display. 


6. Artificial Horizon Display (Numeric Keypad (21) 


The Artificial Horizon is an important navigational aid. There will be times when you 
will be unable to look outside and orient yourself to the horizon. Virtually all of the 
information contained here is repeated in the HUD. You'll find this display most useful at 
night or when you are busy performing tasks inside the cockpit. 


By pressing the Nav Overlay [(£]] on the numberpad you place an Artificial Horizon 
overlay in the upper right corner of your other cockpit displays. It allows you to keep an eye 
on your aircraft while checking other data. This simple display shows the following 
information: 


Horizon Indicator 

Pitch Ladder 

Airspeed Indicator (in knots) 
Altitude Indicator (in feet ASL) 
Compass Heading 


CHAPTER IV 
CAREERS/CAMPRIGNS/ MULTIPLAYER MISSIONS 


Until now, this manual has focused primarily on teaching you about operating the F- 
22, its avionics, and its weapon systems. F-22 Lightning II is more about the man in the 
machine, however, rather than the machine itself. Since this simulation features a dynamic 
career and campaign environment, much of the game revolves around you as an F-22 pilot. 
The first section in this chapter is devoted to career oriented information like promotion 
schedules and personal awards for example. 


The second section of this chapter is concerned with campaign commentaries and 
specific information regarding campaign missions themselves. 


Perhaps the most fascinating aspect of this simulation is the robust nature of its 
Multiplayer Mode. Up to eight players can join in Cooperative and/or Deathmatch play 
simultaneously. Because regular campaign missions also serve as the venue for Multiplayer 
games, a comprehensive section on Multiplayer gaming rounds out this particular chapter. 


A. YOUR CAREER 


F-22 Lightning Il comes with five training and thirty-one combat missions. These 
missions can either be flown as individual Quick Missions or as part of larger career-oriented 
campaigns. Each of the Campaign missions may also be flown as a multiplayer mission 
should you desire. When missions are flown as part of a campaign, you are awarded point 
scores, promotions, and medals depending upon your performance. When missions are 
flown individually they are essentially practise exercises. Although you still receive a score, 
just as you would in a campaign mission, the points are not accrued (i.e. added to your 
accumulated career totals.) 


Every time you begin a new campaign, you must first enter in the name of a pilot on 
the New Campaign pilot roster. Having added a new name to the roster, you now become 
this personae. Naturally, you'll want to do everything in your power to ensure the survival 
of this character. You'll also want to see this character progress in rank and maybe even 
receive a few awards along the way for a job well done. 


1. Promotions 


Every pilot in F-22 Lightning Il begins his/her career as a 1st Lieutenant in the USAF. 
Aside from being paid less than everyone else, 1st Lieutenants always get the worst duty 
assignments. Ego aside, for these and other reasons you'll want to earn your first promotion 
as soon as possible. 


Aba. 


a) Earning Promotions 


Promotions are earned by accumulating the prerequisite number of promotion 
points. They get progressively more difficult to achieve the higher up the rank 
structure you go. The rank of Captain, for example, is relatively easy to achieve. In 
fact you are almost guaranteed to make Captain after just a few successful missions. 
Obtaining the rank of “full bird” Colonel on the other hand, is considerably harder 
to accomplish. Making Brigadier General is a feat that only the best of the best will 
ever achieve. 


b) The Promotion Schedule 


There are amaximum of five promotions you can earn during the course of anormal 
career. The rank progression is as follows: 


At Start: 1st Lieutenant Points Needed 
1st promotion: Captain 15,000 

2nd promotion: Major 30,000 

3rd promotion: Lt. Colonel 55,000 

4th promotion: Colonel 100,000 

5th promotion: Brigadier General 160,000 


2. Scoring 


F- 


22 Lightning Il uses promotion points as a means of comparing how well you're 


keeping up with your fellow pilots. 
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a) Promotion Points 


Your career is based upon the number of promotion points you accumulate during 
the missions you undertake. The better you do on each mission, the more 
promotion points you'll be awarded. Therefore, the number of actual missions you 
participate in is not important. What is important is the number of points you score. 
There's no sense putting yourself at greater risk by having to do more missions than 
the other guys, just to achieve the same results. It's far better just to try and make 
the most of each mission. 


b) Mission Scoring 


Point scores are calculated based on the following system: 


Action Promotion Points Awarded 
Complete Mission 1000 (once per mission) 
Successful Landing 1000 (one landing per mission) 
Achieving Mission Bonus goal 1000 (per goal) 

Shooting Down Enemy Aircraft 250 (per enemy aircraft) 
Missile Impact on Target 150 (per impact) 

Ground Object Destroyed 100 (per enemy object) 
Cannon Hit 25 (per shell hit) 


Airframe Integrity (at mission end) 96 x 500 (i.e. 100% airframe = 500 pts) 
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3. Player Statistics 


Player statistics are kept on each pilot on your campaign roster. The Player Stats 
window is accessed from the Mission Briefing screen when you undertake a campaign 
mission. Press the Player Stats button. 


a) The Player Stats Screen 


The Player Stats screen includes the following pilot information: 


Callsign: your pilot name as entered on the campaign roster 

Rank: your current rank 

Campaign: your current campaign and mission 

Kills: number of enemy aircraft shot down 

Crashes: number of times that you have been shot down 

Ejections: numbers of times you've been forced to ride the silk elevator 
Landings: number of successful landings 

Service hours: your accumulated mission time 


b) Pilot Marksmanship 


The Player Stats screen also keeps a running total of your marksmanship. Each bullet 
or missile you fire is counted against the number of actual hits you are able to register. 
A hit percentage based on these numbers is generated for missiles and gun 
separately. 


c) Promotion Point Total 


The most important number, at least in terms of your career progression, is your 
accumulated promotion point total displayed in the upper right corner of the Player 
Stats screen. 


d) Medals 


Pilots are awarded a medal for each campaign that they successfully complete. These 
medals are kept locked in each pilot’s individual Medals screen. There are no PX pilots 
in F-22 Lightning ll. You have to earn each one of these babies! Press the Medals 
button on the Player Stats screen to take a look at the medals that the pilot has 
earned. 


4. Mission Summary 


At the conclusion of each mission you are presented with a full screen summary of your 
performance. Whether ending in success or failure, the player will be given a breakdown of 
the action as the final screen in a mission. The player is told how many enemy aircraft were 
downed, with those attributed to the player broken out to the side. Destroyed enemy 
ground targets are also counted. 


Friendly air and ground losses are shown below these. Then there is an accuracy report 
on the player's shooting, both with missiles and cannon rounds. In case no cannons or 
missiles were fired, a 096 accuracy is reported. Finally, there is the overall score. This score 
is unimportant (other than for bragging rights) in Quick Mission play, but is essential for 
achieving higher ranks in Campaign mode. 
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B. CAMPAIGNS 


Campaign missions will form the bulk of your F-22 Lightning II flight experience. There 
are four separate combat campaigns (with 31 missions) each featuring a different type of 
predominant terrain, from tiny islands to the snow-capped mountain peaks of Siberia. In 
addition to the combat theaters, there is a training regime consisting of five quick missions. 


1. Training (Nellis AFB, Nevada) 


Nellis Air Force Base in the high-desert 
hills north of Las Vegas covers over twelve 
thousand square miles of airspace. Sparsely 
populated to the point of being uninhab- 
ited, this region is perfect for USAF pilot 
training and live weapons trials. A temporary 
base during World War Il, Nellis achieved 
permanent AFB status in 1949. Most of the 
pilots responsible for the 14:1 kill ratio achieved 
during the Korean Conflict received their 
training here. 


When the original, flat-plated F-117A 
stealth planes of the early 1980s started to 
fly, it was at Nellis that Black Jet pilots under- 

-— -— - took their training. With a radar cross-sec- 
tion like that of a wee hawk, these aircraft flew nearly invisible through the night sky. They 
gave no more than a mere hint of their existence, whispering overhead and across the 
empty desert canyons. 


There are aircraft even more advanced now, exhibiting curved surfaces and purpose- 
built platforms which marry stealth and high performance flight characteristics. The F-22 
is one such aircraft, having benefited greatly from the knowledge gained by the F-117A 
research team. As with all stealth designs, these hundred plus million dollar planes are one- 
of-a-kind productions. Each design has its own quirks in flight which must be uncovered 
through tedious trial and error training exercises. 


The first five Quick Missions constitute the training regime for new F-22 pilots. Take the 
time to fly these missions. Even though Nellis is near Las Vegas, these missions are intended 
to keep you from “cashing in your chips.” Besides, the desert canyons and sheer rock 
formations are beautiful to look at and a challenge to negotiate down low. 


2. Campaign One: Gambling on the Mekong 


In the verdant hills bordering Laos, Myanmar (formerly Burma) and Thailand lies the 
Golden Triangle. The Golden Triangle is the world’s largest exporter of processed poppy 
plant products, not the least of which being heroin. The drug trade in this region corrupts 
everyone as it circulates through native tribes living deep in the lush, hilly terrain far from 
civilization. This deep in the “boonies” effective local government is impossible, not to 
mention any form of international oversight. 


After the Chinese revolution in 1948, members of the Kuomintang military which did 
not migrate to Formosa moved into these same hills, hiding from Mao Tse Tung’s army. For 
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decades now, this group has used the drug trade as a means of consolidating its power in 
this largely unpoliced region of the world. 


The grandson of these warlords, Chang Tzu Ming, united the tribes in the early twenty- 
first century and formed one of the most powerful quasi-governments in the world. The only 
problem; Chang has ambitions of becoming a major player on the world stage. 


Using the vast resources of a combined drug empire, Chang has been able to purchase 
some of the most advanced military hardware on the open market today. Through a series 
of violent guerrilla moves, Chang’s power now stretches throughout northern Myanmar 
and Thailand, as well as parts of Laos. 


After months of violent action in and around the area, the United Nations Security 
Council voted 15-0 (two abstaining) to counteract Chang directly. A thankful Thailand has 
welcomed the force with open arms. Among other assets, the United States has offered two 
squadrons of its most advanced tactical fighter aircraft, the F-22. 


3. Campaign Two: Siberian Turncoats 


The Russian Far East has never fully embraced the democratic Hon and Papiae 
changes of the Post-Soviet Russian Federa- T TT | | 

tion. Though rich in raw materials and part 
of the economically vibrant Pacific Rim, for 
seventy years the region relied heavily on 
government subsidies in the form of military 
franchises and forced labor camps. During 
the post-Soviet era, in election after election 
the population repeatedly has voted for com- 
munist or other hardline politicians. 


Now, a group of political and military 
leaders have taken independent action. Tak- 
ing control of the 12th Strategic Forces and 
other units in Chukotka (a remote region off 
the coast of Alaska). They have since de- 
manded the reinstitution of the "Dalnyvostok : die i 
Republic,” a long forgotten White Army government which ruled the region during the 
early 1920s. The rebels have claimed ownership by the “Will of the People” from the Pacific 
Ocean to Novosibirsk. The Dalnyvostokniks now have the latest Russian military technologies. 


The Russian Federation naturally wishes to contain this group by internal methods so 
international requests to assist in putting down the renegades have be uniformly answered, 
“Nyet”. The Kremlin has allowed only a single, small FOB (Forward Operating Base) from 
the American Air Force to assist in the action and this only after lengthy negotiations. In the 
northern part of Kamchatka, far from the warmth of civilization, the Americans have been 
seemingly forgotten by their allies. The lack of action makes the weather seem even more 
frigid. Airplanes can be checked over and tested only so many times. 


4. Campaign Three: Iraqi Machinations 


In the heat of mid-summer, in the blink of an eye, well-financed separatists from a 
heretofore unheard of political party inside Jordan establish roadblocks throughout an area 


north of Amman. Nestled against the border with Israel, this new State was instantly and 
perhaps foolishly recognized by Iraq. Planeload after planeload of war material, supplies and 
manpower were flown in from Baghdad. 


Now savvy in the ways of international propaganda, hundreds of Baghdad-paid 
specialists have descended upon the major news organizations in this country. Armed with 
rhetoric and documents of arguable historical importance, they insist the region has long 
been part of Iraq. 


Unfazed by the political oratory, the United States and most major Western European 
powers (with the exception of France) have come to the aid of the Free Arab League, a loose 
confederation headed by Saudi Arabia. This coalition has quickly formed to combat the new 
threat. The Allies demand a return of internal sovereignty to Jordan within six weeks while 
Baghdad draws its own line in the sand. Slowly, the desert landscape fills with shiny, new 
weapons which bake under the desert sun. 


The deadline passes. Nothing is done. Something must happen but both sides are well 
aware that Baghdad has made great strides in reconstituting its nuclear and biological 
warfare programs since 1991. F-22 are rushed to Jordan as a nervous world begins to ponder 
the likelihood of a desert doomsday. 


5. Campaign Four: Odessa Vacation 


The elections in the Republic of Ukraine 
two years ago were hotly contested. Among 
the leading factions were former commu- 
nists, members of the new post-Soviet un- 
derworld, university professors/ reformists, 
and even breakaway members of the radical 
Russian Liberal Democratic Party. No sooner 
had the polls closed then allegations of cor- 
ruption and ballotbox stuffing were exchanged 
and re-exchanged. The underworld is ru- 
mored to have murdered several of pollsters 
before they could count their ballots. 


Since those elections no effective gov- 
ernment has held power in the southwestern 
corner of Ukraine. Without that strong lead- 
ership, seemingly random acts of violence have become a weekly occurrence in Odessa, Kiev 
and other nearby cities. The karbovanyetz plunged to a new low on world markets while the 
international community looked on, helpless. 


In recent weeks, however, several of the competing coalitions have begun to cooper- 
ate. Vast shipments of weapons have mysteriously begun to arrive in the region from 
military stores in Primorski Krai. With new internal cohesion and financing from semiauto- 
nomous republics in the Ural Mountains, heavily armed mobs rapidly have become a 
menace to all in the Northern Black Sea area. The outside world is unable to ignore the 
potential formation of a well-armed Mafia-State with aims of eventually reestablishing the 
Soviet Union. 


A newly reinvigorated NATO, now including Czech, Polish and Russian units, orders 
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troops and material to the region. Is it 1918 all over again? The F-22s have their work cut out 
for them. It will be their job to assist in stopping these criminals from turning back the clock. 


C. MULTIPLAYER GAMING 


As hard as the fighter jocks at NovaLogic have worked on providing you with realistic 
artificial intelligence, no computer simulation can ever measure up to the cunning and 
unpredictability of a live human opponent. Therefore, F-22 Lightning II comes complete 
with a comprehensive set of multiplayer options. 


If you have access to a local area network (LAN), up to eight players can join in a single 
game. Remember, only one F-22 Lightning II CD ROM is required. Two players can 
experience the fun of a F-22 dogfight using a modem or serial cable with null modem 
connection. 


1. Preparing for Multiplayer Mode Play 


Before beginning a multiplayer gaming session, make sure that a multiplayer level copy 
of F-22 Lightning Il has been installed on all of the computers present. (Only one of the 
players needs to have a copy of the actual game CD ROM in his/her computer however.) 
Depending upon your method of multiplayer connection, consult one of the three set-up 
procedures (modem, serial cable with null modem, or Local Area Network) as outlined 
below. 


a) Instructions for Modem Connection Set-up 


It is necessary to run setup.exe in order to allow the program to determine where 
your modem is located and what type of modem you are using. If you are using 
Windows' 95, before running setup.exe make sure that all programs have been shut 
down. Be sureto designate one player 
as the CALLER and one as the RE- 
CEIVER before you begin. This will 
become important later on in the 
procedure. Turn off data compres- 
sion and error checking if either of 
these features is supported by your 
modem. These features could poten- 
tially slow the game down to an unac- 
ceptable rate. 


1. Start your modem Set-Up routine 
at the C:> prompt. Change to the 
directory currently housing your F-22 
Lightning II game files. (e.g. C:\F22>) 


2. To run setup.exe, at the C:\F22> 
prompt type: 


setup.exe «press enter» 


3. You are now at the F22 Setup Main Menu. Use the arrow keys to select the 
Multiplayer setup option from the menu. Press enter. 


eONNECTIONTYPE. = 


4. You are now at the Multiplayer setup screen. Use the arrow to select the Modem 
option from the menu. Press enter. 


5. You are now at the Modem COM Port screen. The setup program will autodetect 
possible COM ports. Use the arrow keys to select the COM Port that your modem is 
currently using. If no valid selection exists, proceed to the Custom COM port option 
on the menu. Once you have selected a proper COM port press enter. 


6. You are now at the Select Your Modem screen. Use the arrow keys to select your 
modem if shown on the menu. If it is not shown, select Generic modem. If you find 
that the Generic selection does not work, select the Custom modem definition 
option. Press enter. 


7. You are now at the Multiplayer setup screen once again. Use the arrow keys to 
select the Return to the Main Menu option. Press enter. 


8. You are now at the setup.exe Main Menu Screen. Use the arrow keys to select the 
Exit and Save Settings option from the menu. Press enter. 


9. You have returned to the C:\F22 prompt. You have now configured F-22 Lightning 
Il to communicate with your modem. 


10. To run the game, at the C:\F22> prompt type: 
f22 <press enter> 


11. The F-22 Lightning Il main menu splash screen appears. Select the Multiplayer 
option from the menu. Use your mouse to click on the menu selection button. 


12. You are now in the Multiplayer screen. 
Type in your callsign. Under Connection 
Type, use your mouse to select the window 
marked MODEM. Next, use your mouse to 
choose a type of gameplay: Cooperative or 
Death (Deathmatch). Use your mouse to 
click on the button marked MODEM... 


13. You are now on the Modem Configura- 
tion screen. The player who is the pre-desig- 
nated CALLER types in the phone number to 
dial. Use the mouseto clickthe button marked 
BACK. The pre-designated RECEIVER needs 
to click on Answer under Connection Mode. 
These actions bring both CALLER and RE- 
CEIVER back to the Multiplayer screen. Both 
CALLER and Receiver must now click the Connect button. 


The CALLER's machine will now dial the number selected by the caller. The dial status 
of the connection appears in the window in the lower left corner of his screen. The 
RECEIVER's machine also displays the status of the call on the RECEIVER's end. Once 
the connection is made, your computer automatically launches the F-22 Lightning 
Il simulation in the mode of play (Cooperative or Deathmatch) selected by CALLER. 
Done!!! 
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b) Instructions for Serial Cable (with null modem) 
Connection Set-up 


Before proceeding further, link the two computers with your serial cable. Be sure that 
the cable is securely attached to the 
serial ports (usually 9 or 25 pin sock- 
ets in the back of your computer). 
Once this has been done, restart your 
computers. It is necessary to run 
setup.exe to configure your program 
to operate over the serial cable. 


If you are using Windows™ 95, before 
running setup.exe make sure that all 
other programs have been shut down. 


1. Start your modem Set-Up routine 
at the C:> prompt. Change to the 
directory currently housing your F-22 
game files. (e.g. C:\F22>) 


2. To run setup.exe, at the C:\F22> prompt type: 
setup.exe <press enter> 


3. You are now at the F22 Setup Main Menu. Use the arrow keys to select the 
Multiplayer setup option from the menu. Press enter. 


4. You are now at the Multiplayer setup screen. Use the arrow to select the Serial 
option from the menu. Press enter. 


5. You are now at the Modem COM Port screen. The setup program will autodetect 
possible COM ports. Use the arrow keys to select the COM Port that is available for 
your link. If no valid selection exists, proceed to the Custom COM port option on the 
menu. Once you have selected a proper COM port, press enter. 


6. You are now at the Multiplayer setup screen once again. Use the arrow keys to 
select the Return to the Main Menu option. Press enter. 


7. You are now at the setup.exe Main Menu Screen. Use the arrow keys to select the 
Exit and Save settings option from the menu. Press enter. 


8. You have returned to the C:\F22 prompt. You have now configured F-22 Lightning 
Il to communicate between computers through the serial cable. 


9. To run the game, at the C:\F22 prompt type: 
f22 <press enter> 
11. The F-22 Lightning II Main Menu Splash Screen appears. Select the Multiplayer 


option from the menu. Use your mouse to click on the menu selection button. 


12. You are now in the Multiplayer screen. Type in your callsign. Under Connection 
Type, use your mouse to select the window marked SERIAL. Next, use your mouse to 
choose a type of gameplay: Cooperative or Death (Deathmatch). 


13. The Players should now both click on the Connect button. Once the computers 
verify that there is communication between two players, the computers will launch 
the F-22 simulation in the chosen mode of play (Deathmatch or Cooperative). 


c) Instructions for IPX 
Network Set-up 


1. If an IPX Network is up and running 
between all the computers, each player should 
launch F22.EXE (There is no need to run 
SETUP.EXE unless there are conflicts with the 
default IPX socket.) Select multiplayer with 
your mouse. 


2. You are now in the Multiplayer screen. 
Type in your callsign. Under Connection 
Type, use your mouse to select the window 
marked IPX. Next, use your mouse to choose 
a type of gameplay: Cooperative or Death 
(Deathmatch). 


3. All Players should now click on the Connect button. Each player's name will appear 
in the window in the lower left corner. As soon as the names of all the players appear, 
one person should use the mouse to hit the Start button. This action will launch 
everyone into game play, either Deathmatch or Cooperative. 


4. If there is a network conflict, and the network operation has been independently 
verified, players should choose a new socket number to run over the network. By 
running setup.exe under the C: prompt and entering Multiplayer Setup, there is a 
further option for IPX. In the IPX Setup Screen, there are four usable values for socket 
numbers. The factory setting is on number one. Each player should change to a new 
value. Note that the value must be the same for all players. Exit Setup and save 
changes. 


2. Multiplayer Deathmatch Play 


a) Welcome to Deathmatch 


If all of the players have chosen Deathmatch, the Multiplayer Options Screen is 
shown. Players can choose whatever options they want. If players choose different 
options, the program will tally the results and launch with the options most popular 
among the players. Note, all players will start with the same options (Region, Time 
of Day, Redouts/Blackouts, number of Sidewinders, number of AMRAAMS, etc.) 


b) Special Terms 


START ON RUNWAY IF SHOT DOWN: There are two possible results of a player death. 
If this option is selected, any player killed will immediately reappear on his/her 
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starting runway with a new, fully fu- 
eled F-22. If this option is not se- 
lected, any player killed will spin out 
of control for five seconds then sud- 
denly be restored to full function and 
loadout. The player will have to re- 
cover from the spin manually! 


PLAYER KILL COUNT PER ROUND: Total 
number of players that must be killed 
before the round will end. Of course, 
players may be killed multiple times. 


ROUNDS BEFORE NEXT VOTE: The 
Player Voting Screen will be auto- 
matically launched after a given num- 
ber of rounds. 


c) Voting Results 


After all the players have voted, the Voting Results Screen will be shown. When 
everyone is ready, one player should hit the Start Game button and Deathmatch 
begins!!! 


There are special rules in place which apply to Deathmatch competitions. 


3. Multiplayer Cooperative Play 
a) Welcome to Cooperative Play 


If all of the players have chosen Cooperative, the Campaign Voting Screen is shown. 

. Players can choose whatever options they want. If players choose different options, 
the program will tally the results and launch with the options most popular among 
the players. All players will start with the same options (Campaign and Mission 
Numbers, Player Deaths, Redouts/Blackouts, and the Runway Option.) Once all 
players have voted, results will be shown on the Voting Results screen. 


b) Special Terms 


START BACK ON RUNWAY IF SHOT DOWN: There are two possible results of a player 
death. If this option is selected, any player killed will immediately reappear on his/ 
her starting runway with a new, fully fueled F-22. If itis not selected, any player killed 
will spin out of control for five seconds, then suddenly be restored to full function and 
loadout. The player will have to recover from the spin manually! 


PLAYER DEATHS BEFORE MISSION FAILURE: 
Total number of player deaths before the 
round will end in failure for the players. Of 
course, players may be killed multiple times. 


c) Voting Results 


After all the players have voted, the Voting 
Results Screen will be shown. When every- 
one is ready, one player should hit the Start 
Game button, and then each player will see 
the Mission Briefing (same Briefing as for 
single player). Note that many of the mis- 
sions change in difficulty depending on the 
number of players flying. From the Mission 
Briefing, as soon as one player hits Start 


Mission, everyone will start. 


There are special play considerations when flying cooperatively. 


on anes for everyone. 
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CHAPTER V 
FIGHTER SCHOOL 


[EARNING YOUR WINGS} 


It’s a sad fact of life that too many young flyers never live long enough to see their first 
retirement check. Their eagerness to see combat leads to poor judgment and causes them 
to make foolish mistakes. Normally, one could chalk up such errors to inexperience, but not 
here. Novice pilots don’t last long, especially ones that are more concerned with earning 
that fifth kill than with perfecting their flight technique. The bottom line is when it comes 
to air combat, you only get one chance and Fighter School is that one chance. After Fighter 
School, everything is played “for keeps.” 


No one ever gets to be an ace without first learning to how to be a good pilot, so pay 
close attention. This chapter is divided into two sections. The first section is devoted to a 
discussion of flight in general. It starts out by assuming that you know little or nothing about 
how to fly an aircraft. After a brief look at aerodynamic forces, it teaches some basic 
maneuvers and introduces youto the concept of energy management. Once you've learned 
the basics, you are then called upon to apply what you've learned in the more advanced 
lessons which follow. Taken as a whole, this section gives newcomers a solid foundation on 
which to build their career as a fighter pilot. 


The second section presumes that you already know how to fly so here's where you're 
taught how to fight. Since the F-22 Lightning II is a multi-role aircraft you are first given 
some general lessons in ACM (Air Combat Maneuvering). This lesson is divided up into 
offensive and defensive perspectives. When you feel confident of your air-to-air skills, you 
are ready to take on the second part of this section; the art of dropping bombs. The final 
part of Fighter School deals with defensive tactics including the stealth characteristics of 
your aircraft and your electronic countermeasures. At the very least, you should come away 
with a better understanding of how to survive down low where the SAMs and the triple-A 
are the thickest. 


BASIC FLIGHT PHYSICS 


Ladies and gentlemen, take your seats. My name is Major Destin Strader and Fighter 
School is ready to commence. l'Il be your instructor. It's my job to get you ready for your 
first flight in a F-22. The Lightning is a sweet bird but it can be very 
unforgiving if you hop into the cockpit without being fully trained. We'll 
start your training right here, right now. Most of you know already that 
pulling back on the flight stick makes you go up and that pushing forward 
makes you go down. Sounds pretty simple, doesn't it? The real question 
is how many of you really know what is going on when you move that stick 
around. l'Il bet not many. Alright, we'll soon fix that. 


The first portion of your training is designed to familiarize you with 
the rudimentary mechanics of flight. For some of you, | know, this will 
be going over old ground. But stick with me here, you just may learn 

something. After all, the F-22 is a brand new type of aircraft. Once we 
dispense with the basics we'll move on and tackle more advanced concepts. 
Finally, we'll apply what you've learned so far to combat situations and see how 
well you really do. 


We begin Fighter School with a short discussion of flight physics. Don't worry though, 
Ill try not to put you to sleep. We'll be taking a quick look at the physical forces which make 
your aircraft do what you want it to do. Later on, we'll discuss what to do on those occasions 
when your aircraft acts like it has a mind of its own. There's no denying that sometimes even 
the best pilots lose control up there. Aircraft are notorious deceivers. They have a tendency 
to do the unexpected (even when you're not expecting it.) So get used to the idea of losing 
control sometimes. It's knowing how to deal with these situations that separates live pilots 
from those that have assumed room temperature. 


Aerodynamic Forces 


There are four basic forces which affect aerodynamic flight within our atmosphere. 
Taken in alphabetical order and not necessarily in order of importance; they are Drag, Lift, 
Thrust, and Weight. Knowing how to use these forces to your advantage is key to becoming 
a good pilot and in this case what you don't know can very definitely put a permanent hurt 
on you. 


Drag 


Drag is the force exerted by an object to resist motion through a medium. In the case 
aircraft the medium being moved through is air, thus drag is the resistance an aircraft 
creates to movement through our atmosphere. The force of drag must be overcome 
by thrust (see below) before an aircraft can force air past its wings and begin to create 
lift. l'II spare you any cute references such as ‘flying fast being a real drag’ but 
essentially it's true. The faster an aircraft travels the more drag it creates and the more 
drag created, the harder an engine must work to keep up an aircraft's speed. It's a 
viscous but inescapable circle. 


Drag comes in several flavors. First, there's induced drag or drag produced by the 
aircraft's own creation of lift. Induced drag is inversely proportional to the square of 
the aircraft's airspeed. Its effect is negligible, however in comparison to parasitic 
drag. Basically, any drag which is not produced as a result of creating lift is considered 
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to be parasitic drag. 


Parasitic drag is directly proportional to the square of the aircraft’s speed, more or 
less. It comes in three main subcategories; friction drag, form drag, and interference 
drag. Friction drag is created by the movement of the aircraft through the surround- 
ing air mass. Form drag is caused by the shape of the aircraft itself. A poorly designed 
aircraft does more than just look bad, it creates unnecessary form drag. This just 
places an additional burden upon the engine. Lastly, interference drag is caused by 
the intermingling or air currents as they pass over and around the aircraft. 


Lift 

As its name implies, /ift is force 
which causes an object to lift itself 
from the earth's surface and rise into 
the air; i.e. cause an object to fly. In 
the case of aircraft, lift is generated by 
theflow of air moving pastthe aircraft's 
wing surface or airfoil. Since air mov- 
ing over the top of a wing travels 
fasterthan air moving below it, greater 
air pressure is created underneath the 
wing. This greater air pressure pushes 
the wing surface, and everything attached to it, upwards. When the force of air 
pressure acting on the aircraft becomes greater than the force of gravity being 
exerted (or weight), the aircraft is lifted into the air. 


Note that lift is generated perpendicular to the chord line of the wing surface. In 
straight and level (non-accelerating) flight, a wing surface only needs to generate 
enough lift to counteract the force of one (1) G. If an aircraft enters an attitude such 
as a sharp turn however, the force of gravity acting upon it is increased. The wing 
must now generate additional lift to offset the increase in G forces. Failure to maintain 
adequate lift under these circumstances can have an unpleasant effect. Lift must 
constantly and continuously counteract the force of gravity or else the aircraft will 
begin to move toward the surface of the earth. 


Thrust 


Thrustisthe driving force which propels an aircraft as itflies through the air ortaxis 
on the ground. It is the force produced by an aircraft's engine while demonstrating 
Newton's Third Law, a law which states, "For every action there is an equal and ... 
(you finish it for me, boys and girls)." Basically, jet engines operate by drawing air in 
at the front, compressing it, then forcing it rearwards at a high velocity. When the 
force of air being pushed out the back overcomes the force of drag, the aircraft will 
begin to move forward and start creating lift in the process. 


Thrust produced by modern jet aircraft is rated in pounds. The F-22 Lightning II, for 
example, possesses two turbofan engines each capable of generating 35,000 pounds 
of thrust. For engineers and pilots alike, this number is important. It is used to 
calculate an aircraft's thrust-to-weight ratio (t/w). Designers strive for positive t/w 
ratios because this indicates that an aircraft is capable of generating more thrust than 
it weighs. Aircraft with positive t/w ratios can perform maneuvers that less capable 
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aircraft cannot such as accelerating vertical climbs. 


Weight 


l'm confident that everyone can readily understand the concept of weight, 
whether it applies to jet aircraft or your bathroom scale. Weight is a function of 
gravity, a force which accelerates all objects, be they animal, mineral or vegetable 
toward the center of the earth at a rate of 32 ft. per second". Gravity itself is measured 
in G forces where one G is equal to the force exerted on a stationary object at sea 
level. A nine G turn, for example, means that your aircraft is experiencing the 
equivalent of nine times the normal force of gravity. (It also means your chin is 
probably resting on your knees.) 


In the case of aircraft, weight is the force which acts in opposition to lift. While lift 
seeks to move an object away from the earth, weight does everything it can to keep 
the object firmly in place on the ground. An aircraft will not get airborne until it can 
generate enough liftto overcome its own weight. It should be noted that an aircraft's 
weight can vary considerably during a single flight. It will get lighter as it burns up 
fuel but it can also perform tight maneuvers, especially during combat, which 
effectively magnify the force of gravity acting upon it (and you!). 


The Bank 


Stop for a moment and consider this analogy. Flying an aircraft is a little like having a 
bank account, except that instead of dealing with money, a pilot deals in energy. An aircraft 
saves, accumulates and eventually uses energy just like money is saved, accumulated, then 
eventually withdrawn (and spent) from a bank. The secret to flying therefore, is simply 
staying in the "black", knowing when and how much energy to deposit and when to make 
withdrawals. We can even take this metaphor to the extreme and make the argument that 
an ACM (Air Combat Maneuvering) engagement should be called an ATM (Automatic Teller 
Machine) engagement instead. It seems like a stretch | know, but work with me here! 


The act of flying consumes an enormous amount of energy which must constantly be 
replaced. Like money in a bank account, energy is far easier to spend than it is to deposit 
and save. The biggest difference is that unlike the US Congress, deficit spending is not 
allowed when it comes to flight. You cannot write checks (good ones at least) for energy 
without sometimes making big deposits. When your energy is gone, your flight is over. 
Period! 


Your Energy State 


It is important to note that the amount of energy available to your aircraft will vary 
greatly from moment to moment. Every minute you are in the air, your aircraft is 
constantly having to create new energy or use up that which has already been 
created. There will be times when your aircraft will have energy in abundance and 
then there will be times when you won't be so fortunate. 


The total amount of energy that your aircraft possesses at any given point is known 
as its energy state. There are two primary types of energy which contribute to your 
energy state. The first type, kinetic energy is derived from the movement of the 
aircraft, i.e. from motion and speed. Motion and speed are in turn created by the 
force of thrust. We can extrapolate, therefore, and say that kinetic energy is a 
function of the inertia caused and sustained by thrust. 
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The second type of energy that makes up your energy state is positional energy. This 
is energy that is derived from your position in the sky. Think of it as the weight of your 
aircraft multiplied by its current altitude. Of course this is a relative quantification 
rather than an absolute. Between two aircraft of equal weight and speed, the one 
flying at the higher altitude is said to have greater positional energy. It can convert 
this extra altitude into additional energy should it be required. For this reason, 
positional energy is sometimes referred as potential energy. The ability to trade an 
altitude for energy represents an on-call resource that is always potentially available. 
By the same token, a pilot who trades altitude for energy in this manner can be said 
to have used his position to gain an advantage. 


As the pilot in command, you are responsible for managing your energy state just 
as you would oversee your personal bank account. It’s not just a simple matter of 
getting your energy state as high as it will go, however. As you will come to see later 
on, having too much energy in your account can often times be just as bad as having 
too little. 


Making Deposits 


As we've discussed, your aircraft acts very much like a bank account; every now 
and then you have to replace what you take out of it. There is only one method of 
adding energy to your energy state and that is by burning precious hydrocarbons. 
In other words, if you want to increase your energy state you must first bump up the 
throttle setting and increase either your speed or altitude. Note that increases in 
thrust are measured against your thrust-to-weight ratio. 


You could gain energy by trading in some altitude, i.e. reducing your altitude and 
pick up momentum/ speed in the process. This however, is not so much a means of 
adding to your energy state (positional energy is already calculated as part of this 
sum) as it is a way of putting potential energy to good use. Thus, if you need more 
energy you add more thrust or reduce the amount of drag (weight) acting against 
it. 


Making Withdrawals 


The biggest difference between your energy state and a bank 
account is the lack of overdraft protection. Your aircraft will not 
let you postdate checks or play other games that 
most of us have had occasion to do with our per- 
sonal finances. When your energy account reaches 
zero you're done flying. In fact, the only time an 
aircraft will be totally out of energy will be when it 
is motionless on the ground. So unless your par- 
ticular F-22 turns out to be a billion dollar hangar- 
queen, you will have to know how to make energy withdrawals 
without breaking the bank. 


There are two main methods of withdrawing energy from 
your aircraft's energy state; decrease your kinetic energy contri- 
bution to the total sum or negate the potential energy that is 
available to you. Simply put, you withdraw energy from your 
account every time you perform some maneuver which causes you to use more 


energy than your engines are currently producing. For example, you are locked into 
a hard turning scissors battle with a MiG-27. In this kind of fight, you are constantly 
making energy withdrawals because the hard turning maneuvers bleed your airspeed 
at the same time they are loading up the Gs. A scissors fight requires you to expend 
way more energy than you can possibly create given the flight envelope involved. 


Hanging Around At the Bank 


Let’s take the aircraft as bank analogy one final step further. Every good fighter 
pilot is essentially a mugger. Okay, okay.... | know what you're thinking. Hear me out! 
From a muggers perspective, the most profitable time to attack is when a victim has 
lots of money, like when he’s leaving a bank laden with cash f’instance. The same 
holds true in air combat. The best time to attack is when your opponent is “at the 
bank.” 


The fact that your opponent is at the bank is a sure sign that he’s vulnerable. He's 
probably let his aircraft run out of energy and now his options are extremely limited. 
It's likely that he doesn’t have enough energy to perform any serious ACM and you 
know he isn’t going to escape you by climbing out of the fight. He’s stuck at his 
current altitude or lower. In short, he’s turned himself into a helpless victim, a 
“grape” in pilot slang, ready to be ‘skinned’. You need to put yourself in a position 
to capitalize on his mistake. It means you need to be ready to mug him when he tries 
to make it to the bank. 


Energy Management 


Energy Management is the simple act of balancing the four dynamic forces mentioned 
previously; drag, lift, thrust, and weight. Being able to balance these forces allows you to get 
the most performance from your aircraft. Good pilots have to be good energy managers. 
This means they also have to know a little something about maintaining a bank account. 


The Energy Egg 


Most air travel takes place in the part of our atmo- 
The Energy Egg <<. sphere known as the troposphere. The troposphere starts at 
| sea level and extends upward about six or seven miles on 
average. This is the layer of atmosphere that contains our 
weather and the air we breathe. Although it is transparent 
and sometimes appears to be just empty space, the tropo- 
sphere has the consistency of soup when it comes to flying. 
Just as soup is thickest at the bottom of the bowl, air 
pressure (density) is greatest near the surface of the earth 
and tapers off gradually the higher up you go. I’m sure 
we've all heard the expression ‘thin air’ used to describe 
the difficulty breathing at high altitudes. 


All aircraft moving through the troposphere have 
performance envelopes that reflect this soup-like environ- 
ment. They are able to fly perfect circles in the horizontal plane if a constant speed 
and G force is maintained. In the vertical plane however, these same aircraft end up 
flying in circles that appear more egg shaped. Think about it. 
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At the top of the circle, an aircraft is slowing down and nearing the end of its 
energy. It becomes a simple matter then to pull the nose through 90° and start down 
the backside of the circle. As the aircraft picks up speed on the downhill however, it 
must broaden its trajectory into a longer, flatter arc in order to maintain a constant 
G. As a result, the circle becomes narrow at the top and wider at the bottom just like 
an egg. This phenomenon illustrates how flight performance is dramatically affected 
(distorted) by the atmosphere. 


Pilots refer to this flight envelope as the ‘energy egg’. Every aircraft has this same 
peculiar shaped envelope even though some of the eggs are far larger than others. 
The shell, or perimeter of this egg shape represents the aircraft's best performance 
and use of energy. An aircraft flying outside the egg shell is unable to perform clean, 
crisp maneuvers. Its power setting is too high and energy is going to waste. An 
aircraft flying on the inside of this egg is energy poor. Such aircraft are equally 
vulnerable. The trick to being a good energy manager is finding that happy medium 
between having too much energy and not enough. The term for this elusive medium 
is called your corner velocity. 


Corner Velocity 


The shell of the energy egg represents a balance between an aircraft's speed and 
its ability to maneuver. Although there's a saying among fighter pilots that "Speed 
is life," there's a point at which speed begins to be counterproductive. Aircraft that 
fly fast usually maneuver very poorly. They are limited to making high speed, hit-and- 
run type attacks only. Now slashing attacks at high speeds are fine but afterwards 
such aircraft are usually never able to re-engage. A pilot that enters a dogfight at 800 
knots will become nothing more than a high-speed cheerleader. He might as well 
keep right on going because by the time he is able to turn around, the battle will have 
concluded. 


Not only is having excess speed a sign of a poor energy manager, it's potentially 
deadly. Good energy managers always keep their aircraft ‘flying the shell’ of the 
energy egg. The speed at which the aircraft travels around 'the shell' is known as the 
corner velocity. This is the speed at which an aircraft can make its fastest, tightest 
turns. Corner velocity is different for every aircraft. It's important to note that some 
aircraft are able to maneuver quite well at relatively high speeds. Your F-22, with its 
vectored thrust nozzles, happens to be one of them. 


"Low and Slow Means You're Outta Dough!" 


When it comes to air combat, there are only a few cardinal rules. Even so, "never 
get caught flying low and slow" qualifies as one of them. | realize that some missions 
require such flight profiles as a means of avoiding detection but for the most part, 
flying at slow speeds at low altitudes is a big mistake. You are conceding a significant 
tactical advantage to the enemy when you start an ACM engagement like this. 
Literally, you will be fighting an uphill battle. 


As a general rule, it is always a good idea to maintain a high energy state. For one 
thing, it is easier (and quicker) to slow down than it is to speed up. By flying low to 
the ground you are granting the enemy a superior position vis-à-vis comparative 
energy states. To minimize this, you must make up in kinetic energy what you lack 
in positional energy. In other words, if you must fly low, you should also fly fast. This 


way if you do happen to get jumped, you can immediately pull back on the stick and 
convert your speed into positional energy (altitude). 


Just remember our bank account analogy. “Flying low and slow means you're 
outta dough,” i.e. you'll have little energy to spend in case you're attacked. 


BFM (Basic Flight Maneuvers) 


There are a few basic flight maneuvers (BFMs) that you should be aware of before you 
enter combat. Your opponent will be well versed in these tactics so | recommend that you 
take the time to practice them yourself. We'll start with three easy ones; the Break Turn, 
Immelmann, and Split S. 


Break Turn 


The Break turn (or maximum rate turn), 
should rightfully be considered an emer- 
gency maneuver. It is very expensive in terms 
of energy and should never be used if a less 
severe bank attitude will suffice. Break turns 
are a means of cutting inside the turn radius 
of an incoming missile. They can be used equally well to throw off an opponent who 
is moving in for a guns-only kill. They are most effective when they are performed 
suddenly and unexpectedly. Abrupt changes in direction may cause an attacker to 
overshoot and be forced out in front of you. 


Break Turn 


A Break turn is performed by rolling 90? so that your wings are perpendicular to 
the ground. At the same time, pull the stick back hard so that it is buried in your lap. 
Hold this attitude for as long as necessary but watch out, your airspeed (and energy) 
will be bleeding off rapidly. Never maintain a Break turn for so long that you are 
unable to maneuver after the turn is completed. The high G force created by this 
maneuver is another danger. GLOC (or blackout) can result from Break turns 
performed at too high a speed. If you feel this beginning to happen, relax the stick 
to reduce the G forces or extend your speed brake. 


Immelmann 


Another basic fighter maneuver is the 
Immelmann. It's named after the German 
pilot who perfected this maneuver in WW I, 
Max Immelmann. Basically, the Immelmann 
is nothing more than a climbing half loop as 
shown in the diagram. Enter the Immelmann 
from level flight or preferably a shallow dive. 
Begin by building up a little excess speed 
(energy) then start pulling back gradually on 
the stick. Keep back pressure on the stick 
until you reach a sheer vertical climb. (You 
can judge your aircraft attitude by keeping an eye on the HUD pitch ladder or by 
switching to a Virtual Cockpit view.) 


Y 
Half Roll 


At this point, you can complete the Immelmann at any time by pulling back on 
the stick. Notice however that you will be flying inverted. A 90° half roll is required 
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to return you to a normal flight attitude. The Immelmann is not just a reversal 
maneuver. Once you get really good at it, you'll be able to roll while climbing so that 
you can pull out in any compass heading you desire. If you get caught traveling 
outside your egg (i.e. with too much speed to perform ACM effectively), the 
Immelmann is an excellent way to both gain altitude and assume corner velocity in 
a hurry. 


Split S 


As you can see by the diagram, the Split S is another simple BFM. It is really 
nothing more than an Immelmann in reverse, instead of climbing you are 
performing a dive. In fact if you combined an Immelmann with a Split S you 
would wind up flying in a complete Loop. Like the Immelmann, the Split S can 
be used to effect a sudden reversal of direction but it is most effective as a means 
of instantly increasing your speed and adding to your energy state. 


The first step in performing a 
Split S is to roll 90? so that your 
aircraft is now inverted. This is 
done so that you are pulling back 
on the stick to enter the dive 
rather pushing forward. (Your body 
can withstand positive Gs better 
than it can negative.) Rolling in- 
verted from level flight telegraphs 
your intentions so wait until you 
are ready to dive before starting 
your roll. Pull the nose of your aircraft down to enter the dive and keep back 
pressure on the stick until you are vertical. (Again, use the Virtual Cockpit view 
or HUD pitch ladder to judge your aircraft's attitude. 


SEGRE ER EI IEEE 


Reduce your speed to stay near your corner velocity and avoid losing too 
much altitude. Either cut the throttle before you enter the dive or dirty-up the 
aircraft by opening your speed brakes. To complete this maneuver, pull back 
sharply on the stick, bringing the nose of the aircraft up to a level flight attitude. 
Like the Immelmann, you can wind up heading in any direction you desire by 
rolling slowly as you dive. The Split S is a great maneuver but you must use 
caution. Beginning this maneuver at too low an altitude could cause you to auger 
in by accident. 
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AIR COMBAT (STRATEGY AND TACTICS 


Now that we've discussed the F-22's flight controls and outlined some basic flight 
maneuvers, it's time to graduate to the next step in your training. We'll begin this part of 
your flight instruction with a brief look at situational awareness (SA) followed by an in-depth 
look at various pilot strategies and tactics. This section can't teach you everything you'll 
need to know, only experience can do that. It can, however, keep you alive long enough 
to benefit from any experience you do happen to pick up. 


Situational Awareness (Get the Picture) 


Simply put, situational awareness is just a fancy-schmancy term for 
knowing what the heck is going on around you. It means being aware of 
your situation, being your own AWACsif necessary. It means finding a way 
to keep your eye on the SAM that's streaking toward you, while knowing 
where both your wingman and that pesky EF-2000 are located. 


Flying around concentrating on the gauges inside your 
cockpit is not a good way to ensure self-survival. Most of the 
stuff that can really hurt you is going on outside your canopy, 
7) not inside. So, forget about all that for a moment, those 

gauges aren't going anywhere. It's a fact that most pilots are 
shot down, not by things they see but by things they don't. In 
other words, it's not the Su-27 you spot on radar at 40 miles that 
you need to worry about. It's that lowly MiG right on your "six" 
that you didn't even know was there that'll "getcha". 


Your life (and your career) depend on your ability to analyze 
and react to situations and events going on around you. Fortu- 
nately, there are a few things available to you that will enhance 
your general situational awareness. The HUD (Head-Up Display) 
is the most important SA device to hit the market. The whole 
point of having a HUD is to present important flight data so that 
you don't have to look away from what's going on outside. 
Nothing is worse than spotting a bandit off on the distance then 
not being able to find it again because you looked down at a gauge to check your altitude. 
The HUD keeps this from happening. 


Another important feature is the ability of your F-22 to receive downlinked AWACS 
information on your Threat and Attack Displays. This is an invaluable asset. It allows you to 
maintain a stealthy profile by letting you fly around without having to use your radar. 
AWACS makes it possible for you to sneak up on the enemy while ai the same time prevents 
them from surprising you. 


Pursuit Angles (Closing in On the Enemy) 


Okay. There you are flying along minding your own business. You've got the "right 
stuff" coursing through your veins and Kenny Loggin's theme from "Top Gun" is cranked 
as high as your headset will allow. Although you've been in the air for hours your situational 
awareness is outstanding despite an occasional yawn. All of a sudden the AWACSs that has 
been orbiting tens of miles away sends you a SNAP message. The controller on-board 
indicates that she sees a bogey in your vicinity on an off-set closure. That information is 
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immediately downlinked to your Defense Display. Within seconds the Bogey is identified as 
a hostile bandit and you are given a “weapons free” signal. Now, it’s up to you. 


Immediately after identifying an enemy target, you enter a phase of air combat known 
as the closure phase. This stage of combat is where you figure out how to get close enough 
to the enemy to shoot him down. It sounds fairly straightforward but it is actually a period 
of significant tactical decision making. If you are tasked with intercepting an enemy aircraft, 
there are three basic closure geometries referred to as Pursuit angles. These are Lead pursuit, 
Line (or Pure) pursuit, and Lag pursuit. 


The choice of which pursuit angle to assume will often be dictated by the relative 
difference between your energy states. You would not want to enter a Lead pursuit at a high 
energy state only to be forced out in front of the bandit, for example. Your available 
weapons also has a great deal to do with your choice of pursuit angles. An aircraft equipped 
with tail-aspect IR missiles will naturally want to assume a Lag pursuit so that it winds up in 
the target’s "six' o'clock" position. Likewise a “guns-only” fighter will want to assume a lead 
pursuit because it will need to aim its shells ahead of the target. 


Lead Pursuit 


A Lead Pursuit is one in which you keep the nose of your aircraft pointed ahead 
of your intended target. This pursuit angle demands the highest level of energy from 
your aircraft because you are forced into an ever increasing turn rate as the pursuit 
continues. Of the three angles, it is 
the most dangerous. Not only do you 
need to be concerned about getting 
into an overshoot situation, the risk of 
reversal is great as well. Even so, it is 
easier to switch from a lead to a lag 
pursuit then vice versa. Though the 
risk of miscalculation is high, lead 
pursuits allow you to keep your tacti- 
cal options open. 


Line (or Pure) Pursuit 


A Line (or Pure) pursuit is one in 
which you keep the nose of your air- 
craft pointed directly at (in line with) 
your intended target. This pursuit angle 
is really a transitional approach that 
holds your attack options open as you 
close in. Essentially, a line pursuit extends the amount of time you have before 
committing yourself. As long as you can keep the nose of your aircraft in line with the 
bandit, you have the upper hand. In fact, the sight of your aircraft boring in for the 
kill at a constant aspect angle may just cause your opponent to do something stupid. 
Hey, it happens! 


Lag Pursuit 


A Lag pursuit is one in which you keep the nose of your aircraft pointed slightly 
behind your intended target. Every intercept should start out as a lag pursuit because 
it generates the least amount of G forces and allows you to preserve your available 
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energy for closure. This type of closure also affords you the best opportunity to 
remain hidden. It keeps your approach outside of your opponent's radar and visual 
detection envelopes. The lag pursuit allows you the most time to assess the situation 
as the pursuit continues. Should the intercept go wrong, it is the best of the three 
angles if you have to start thinking in terms of disengagement. A simple roll is all it 
takes to make your escape. 


Air Combat Maneuvers (ACM) 


If you remember back to the earlier section in this chapter on flight physics, | made 
reference to our atmosphere being somewhat like a bowl of soup when it comes to flying. 
Well, let's make that a bowl of alphabet soup. First we talked about your HUD, then BFM. 
Now we're going to discuss Air Combat Maneuvering or ACM. Honestly, what will the Air 
Force do if it runs out of letters? | guess it'll be SOL. 


Air Combat Maneuvering (ACM) is very much a technical skill which favors brains over 
brawn, finesse over force. One can't expect to swagger into air combat and expect to do 
well. In fact, it's just that sort of macho behavior that makes aces of a select few and victims 
of a great many. So let's check that ego at the door and apply a little of what we've learned 
so far and see how we do! 


Early Turn 


The Early turn is a conversion maneuver designed to put 
you on your opponents tail from an initial head-on aspect. It 
is an extremely tricky maneuver to execute. It requires a keen 
sense of timing and a high degree of spatial orientation. The 
secret is being able to anticipate your opponent's actions at 
the merge. As shown in the diagram, an F-22 and EF-2000 
are on a collision course. The F-22 pilot anticipates that the 
EF-2000 is going to turn into him and begins a hard right 
turn of his own. The affect of this early turn is that the F-22 
has gotten the jump on its opponent. Its nose is already 
swinging around as the enemy aircraft passes by it. 


In several more seconds, the F-22 will be neatly situated 
in the EF-2000's "six o'clock" ready to execute a guns or IR 
missile attack at close range. The EF-2000's pilot has only a 
couple options. If his energy is high, he can opt for a vertical 
disengagement, but that comes with problems of it's own. 
He could also continue his right turn and hope to cut inside 
the F-22's turn radius. But the most likely response open to 
him is to reverse himself and attempt a horizontal break to the left. Should he in fact 
choose this option, he will be initiating what's called a One Circle Fight. 


One Circle Fight 


A One Circle Fight is a very common situation that occurs after two opposing, non- 
advantaged aircraft meet at the merge. As shown in the diagram, if one pilot decides 
to breakleft and the other guy decides to break right they are in effect creating a large 
circle in sky. One good thing about these fights is that both aircraft are banked 
canopy to canopy so that both can keep an eye on the other. Whatever happens, they 
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can see it coming and neither will be surprised. 
Another thing in your favor is the F-22, with its 
vectored thrust, does very well in these fights. 


The bad thing about this type of engagement is 
that the it soon becomes a series of smaller and 
smaller turns. Both pilots will be trying to turn inside 
the other in an attempt to be the first to get off a 
shot. If you enter one of these engagements flying 
outside of your egg (above or below your corner 
velocity), forget about it and quit this fight immedi- 
ately. These are affairs of angles, not energy. Being 
able to turn sharply is more valuable to you than 
being able to turn fast. Energy management will be 
critical. Another bad thing about these fights is that 
the merry-go-round effect tends to lock participants 
in place. Once pinned, you become vulnerable as 
other enemy aircraft have little difficulty finding you 
and joining in. 


Two Circle Fight 


If one circle is good, | guess having two circles 
must be even better, huh? Well, not really. A Two 
Circle Fight is very different from the preceding 
engagement. Participants are presented with an 
entirely new set of tactical problems. Like One Circle 
Fights, these battles occur when two opposing non- 
advantaged fighters meet at the merge but here is 
where any similarities end. As shown in the diagram, 
Two Circle Fights result when the pilots involved 
meet at the merge and decide to turn in the same 
direction (i.e. they both break to the right for example.) 


Although the object is to convert a head-on pass 
into a tail chase situation, Two Circle Fights take 
place at much higher speeds than One Circle Fights. 
This is because both pilots are attempting to be the 
first to bring the nose of their aircraft to bear on their 
opponent. The physical size of a Two Circle Fight is 
twice that of the former so missile combat is a viable 


One Circle 


Two Circle 
Fight 


option. Look for an opportunity to fire a "heater" across the figure eight. Visibility will 
be a problem because you are not turning canopy to canopy with the enemy. You'll 
lose sight of the other guy throughout most of the turn. 


Co-Operative Bracket 


Rarely, if ever would you find yourself alone up there without a back-up. Most air 
to air tactics involve the efforts of both a flight leader and his wingman. The Co- 
operative Bracket attack is representative of exactly this type of multiple aircraft 
collaboration. It can be used quite successfully with both computer controlled 


wingman and other human players. 


Co-Op MiG-29 
Bracket Rind 


Free Fighters Engaged Fighters 42 


3-5 Miles SP 
Wingman 


The objective of the Co-Op Bracket attack is to get the 
enemy to commit himself to attacking either you or your 
wingman. Once this happens, the enemy is open to being 
engaged by the other F-22. As you can see in the diagram, 
you and your wingman should laterally separate by at least 
three to five nautical miles. As the enemy closes to within 
missile range, it should become apparent which of you will 
be the target of his attack. The “free” fighter (i.e. the one 
not being targeted) should quickly maneuver on the at- 
tacking aircraft’s “six o’clock”. If the enemy presses his 
attack, he risks certain destruction at the hands of the free 
fighter. 


This tactic can be performed when playing with a 
wingman being flown by your computer. The trick is to lock 
the enemy on your radar then direct your wingman to 
attack it. As your wingman moves into a head-on closure 
position, fire up the afterburner in your F-22 and affect a 3 


to 5 mile lateral off-set. The enemy will invariably be forced to engage your wingman 
while you maneuver to get behind him. With luck, you'll get off a missile before the 
enemy takes a shot at your wingman. 


Scissors 


Scissors Fight 


A Scissors fight is one of the most dangerous maneuvers 
a pilot can find himself caught up in. It involves a series of 
break turns between opposing aircraft each attempting to 
force the other to overshoot. Naturally, both aircraft will 
have to be performing at the peak of their turning abilities 
while at the same time making enormous demands on their 
respective energy states. As you can see by the diagram, a 
scissors fight gets its name from the peculiar shape it takes 
on when viewed from above. It is dangerous because the 
aircraft cross paths repeatedly throughout the maneuver. 


Use your speed brake to hold you at corner velocity 
while keeping your engine thrust high. Flaps are also 
advisable. You'll want to generate lift to keep you in the 
fight while at the same time slowing down to cause the 
overshoot. A scissors battle is won by the first pilot to get 
in the other's rearward arc. But this maneuver cannot go on 
indefinitely. Sooner or later, one or the other aircraft will 
have to disengage or stall itself out of the fight. It's better 
to disengage with some energy remaining rather than wait 
until the last moment and stall. If you feel the need to 
disengage from a scissors fight, wait until the enemy is in 
the middle of an outward turn, then roll into a Split S and 
separate. By the time your opponent notices your maneu- 
ver and reacts, you will be long gone. 
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Offensive Tactics 


This part of your training is devoted to getting you ready for combat. In previous 
sections, you learned how to maneuver. Here you will be given general comments and 
information regarding your three main weapons; your AAMs, the 20 mm M61A2 and JDAM 
bombs. Study this data carefully. Your knowledge of the offensive oriented tactics covered 
in this section will be put to the test the very first time you’re involved in combat. 


Missile Combat 


The introduction of the air-to-air missile (AAM) opened a new chapter in the 
annals of 20th century air combat. Back in WW II, radar made it possible to see things 
far away but it wasn’t until a decade later that the missile would make it possible to 
kill things far away. Now, instead of dogfighting wing tip to wing tip, aircraft are 
equipped with weapons designed to fight “dot wars.” In other words, the enemy 
only needs to appear as a “dot” or blip on your radar. You don’t need to actually see 
an enemy aircraft before you blast it with a missile. 


The F-22 is equipped with two different types of missiles; Infrared (or heat 
seeking) and radar guided missiles. Because specifications and operating instructions 
for these two weapons appear elsewhere, this section contains only some general 
comments regarding their usage in combat. Keep in mind however, that enemy 
aircraft you encounter are similarly equipped. The only advantage you have over 
them is the personal skill you bring to each engagement. 


Radar Guided Missiles 


The radar-guided missile is a medium to long ranged weapon. It gives both 
you and the enemy pilots you encounter, the ability to make BVR (beyond visual 
range) kills. This is the essence of dot wars, being able to target, engage, and 
destroy enemy aircraft that you can’t even see. The problem with using radar 
guided missiles is that you need to use your radar in order to engage the enemy. 
Not only is radar very susceptible to jamming, spoofing, and ECM, turning it on 
in the first place merely broadcasts your position. For this reason, radar should, 
and is, used very sparingly by fighter pilots. 


On the plus side, radar guided missiles can be fired at targets that are great 
distances away. They generally have large warheads which do not require the 
missile to physically hit the target. They can kill or cripple an enemy aircraft even 
if detonated at tens of meters distance. There are basically two subcategories of 
radar guided missiles represented in this simulation; active radar homing (ARH) 
and semi-active homing (SARH). The differences between the two are important 
to note. 


Active radar homing missiles are “fire and forget” weapons. Once they are 
launched they require no further guidance from the parent aircraft. This means 
that an attacking aircraft can lock a target on radar, launch an ARH missile, shut 
down its radar and then fly away hopefully undetected. The missile will travel to 
a point in space via inertial navigation then switch on its own active radar. This 
internal radar provides guidance and steers the missile to the target. A proximity 
fuse detonates the warhead when the missile gets within a prescribed range. 
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A semi-active radar homing missile relies upon continuous updates from the 
parent aircraft. The launching aircraft must keep its radar locked on the target 
throughout the missile's entire flight. If the target aircraft manages to break the 
attacker's radar lock, the missile goes ballistic and is wasted. You can readily see 
the tactical advantages of ARH over SARH missiles. With SARH missiles, your 
attention must remain focused on the target. ARH missiles allow you to hit-and- 
run, the aerial equivalent to some LA drive-by. Fortunately, the AMRAAMS carried 
by the F-22 possess active radars whereas the missiles carried by your enemies in this 
simulation do not. 


IR (Heatseeking) Missiles 


Infrared (or hear-seeking) missiles use IR radiation as a means of guidance 
instead of radar energy. IR radiation is primarily created by hot exhaust from an 
aircraft's engines but it is also produced by friction between molecules of air and 
the skin of aircraft as it flies along. IR missiles, like the Sidewinder and Archer, are 
lighter and smaller than radar guided missiles. As a consequence, they have much 
shorter ranges and smaller warheads. 


These missiles are termed "fire and forget" because their guidance paradigm 
requires no help once released by the firing aircraft. The seeker tracks the target 
by the IR radiation it generates and sends course corrections via servos to the fin 
control surfaces. Because the firing aircraft cannot exercise control over the 
missile once launched, heat-seekers become a hazard to friend and foe alike. Heat 
is heat after all, so don't go launching an IR missile into a "furball" without first 
checking the proximity of "friendlies". 


Think of heat-seeking missile as an intermediate step between the medium 
ranged AMRAAM and the up close and personal M61. In fact, you should consider 
IR missiles a BFM weapon. If you are forced to use one, chances are good that you 
are, or will be soon, locked in a "furball." It's best to use a radar guided missile in 
order to keep the enemy at arm's length. Don't wait until he gets close in order 
to use a “heater” if you still have AMRAAMs on board. 


Missile Avoidance 


As much fun as it is to shoot missiles and watch them go charging after things 
up there, every now and then somebody has the bad manners to shoot something 
back. This being the case, it's a good idea to a have a plan of action already in your 
mind. Once a missile starts coming “atcha”, it's too late to start thinking of what 
to do. Let's take for granted that you are kicking out chaff or flares as appropriate 
for the type of missile you have incoming. This section deals with how to beat the 
missile through 3D evasive maneuvering. 


Using evasive maneuvers to avoid an incoming missile is your only hope 
should ECM not do the trick. But you should know right off that getting away from 
a missile is tough work. For one thing, missiles travel faster than you can and they 
can tolerate G forces that would crush your skull like an egg. So the problem 
becomes how to get the missile to miss you and not cause yourself to blackout in 
the process. The answer can be found in simple geometry. Let's use the missile's 
speed as leverage against it. 


Whenever the enemy launches a missile (this goes for SAMs as well as AAMs) 
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the first thing you should do is find out where it is coming from. If you can’t look 
outside and see its smoke trail, immediately switch to your Defense Display. As 
shown in the diagram, your objective, once you spot it, is to keep the missile 
approaching along the 3 o'clock/ 9 o'clock axis of your aircraft. Never put yourself 
in the position of heading directly away or directly toward the missile. It will 
continue to track you. You just make sure to keep the missile off your wing. 


By keeping the missile off your wing, you force it to constantly use its energy 
to turn with you. Unlike your aircraft, a missile cannot renew its energy. It 
possesses a finite amount of propellent. Most of this propellent is burnt up in the 
first few seconds of flight after which the missile depends upon inertia. Every time 
you force the missile to turn, you are also forcing it to use up its energy and slow 
down somewhat in the process. It can't go to the bank like you can so by the time 
it reaches you, the missile will be coasting. As its speed decays, so too will its 
maneuverability. 


As the range decreases you will be looking for an opportunity to get inside the 
missile's turning arc. It's a dangerous game but the closer the missile gets, the 
easier this will be. Once you get inside, the missile will not be able to cut the 
corner. Congratulations. You survived your first missile encounter. 


Guns Combat 


As high tech as air combat has become, there is still a need to be a skilled 
gunfighter. To a real fighter pilot, nothing is so satisfying as a finishing off an 
opponent with guns-kill. It harkens us back to the beginning of this century when 
guns were all that pilots had. Fortunately, the F-22 carries a General Electric M61A2 
20mm (0.8inch) which is accurate out to about a kilometer. This fast firing, light 
weight cannon is a welcome addition to your arsenal. 


While nothing beats the thrill of 
seeing an enemy plane being ripped » MiG-29 
apart by gunfire, it is important to = 
remember one thing. If the enemy is 
in gun range, SO ARE YOU! Therefore 
your gun is best used against slow 
moving, unarmed air targets like heavy- 
lift transports or even enemy AWACs 
platforms. Never set out to attack an 
enemy fighter with guns. You should 
always start out with a missile attack. 3 
Guns are only practical if you have V/ F.22 
run out of missiles or botched your 
initial attack and have already closed 
to gun range. 


Deflection Shooting 
(Angle-Off) 


- * 
(line of fire) ——- N 


The ideal gunfight situation occurs when you can shoot at your opponent while 
keeping him from firing back. (There's no point in shooting down an opponent if you 
get shot down yourself. Ties don't count in this business.) But when it comes to gun 
combat, you can never be wrong if you keep the nose of your aircraft pointed at the 
enemy. At the very least, it puts pressure the enemy to avoid your fire, throwing off 
his aim in the process. 
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As you can see by the diagram, gun fighting is a game of angles. Your best results 
come when you position yourself so that you are shooting down the target's flight 
path. Little or no lead is required to hit the target. A target moving across your line 
of fire is much harder to hit. Fewer of your shells intersect its line of flight and the lead 
angle is harder io judge. Always opt for a tail chase situation when it comes to gun 
combat. Head-on engagements expose you to return fire and angle-off intercepts 
require you to waste ammunition to ensure a hit. 


Bomb Delivery 


Your F-22 carries one type of air to ground munition, the Mk. 83. 1,000 Ib. bomb. 
There is nothing special about this piece of ordnance, per se. By itself, it's just a run- 
of-the-mill high explosive, fragmentation bomb. However, the Air Force has mated 
the Mk. 83 with a precision guidance system based on downlinked satellite naviga- 
tion data. The resulting combination is termed a Joint Direct Attack Munition or 
JDAM. This highly accurate method of targeting allows the pilot to drop the Mk. 83 
without generating traceable laser or radar emissions. For a stealth aircraft like the 
F-22, the JDAM is a godsend. The JDAM and Mk.83 specifications are covered in the 
next chapter so this section is limited to tactics and deployment techniques only. 


Actions on Ingress (Approach) 


Planning is an important part of every bombing mission so don't be in such 
a hurry to get airborne that you blow off the briefing. Your first action is to get it 
straight in your head what you will be bombing, where it's located, what's around 
it, and who's likely to try and stop you. Only after you know all that and have 
committed it to memory should you think about taking off. 


A complete mission briefing will include the composition and location of the 
air defense you are likely to encounter. You should plan your approach so that you 
avoid enemy radars and fixed SAM sites to the greatest extent possible. Some- 
times radars will be co-located with your target so that it will be impossible to 
remain outside their coverage. Even so, pay close attention to your Defense 
Display. In most cases, you will be able to find the path of least resistance and 
minimize (if not completely eliminate) the enemy's chances of detecting you. 


Once you have determined your route to the target you then need to 
determine your flight profile. Since the Mk. 83 is unpowered, the range of the 
bomb is determined by your altitude and airspeed at the time of release. The 
higher and faster you fly, the farther you'll be able to toss the bomb. You must 
consider therefore whether the target air defense is so heavy that you must remain 
low to the ground or if you can get away with climbing to a higher altitude. 
Dropping the bomb from a higher altitude gives it more range and allows you to 
avoid getting too close to the target. Unfortunately, it also makes you SAM bait. 


Actions on Egress (Leaving the target area) 


Nothing wakes up an enemy like having bombs start going off nearby. Even 
if you managed to sneak in undetected, it's a lead-pipe synch you won't remain 
that way for long. When your Mk. 83s start modifying the terrain, it's your job to 
be as far away as possible. The first rule on egress is don't hang around to admire 
your handi-work. Get the heck "outta dodge." Too many pilots get greased 
because they stayed to watch the pretty explosions. Leave BDA to the boys in the 
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National Reconnaissance Office. Your mission is over now, save for bringing your 
F-22 home to the taxpayers in one piece. 


Once you have delivered your ordnance, choose a random compass heading 
out of the target area. Don’t take a direct route back to friendly territory. The 
enemy will be expecting that and waiting for you to go bye. What you need now 
is time to collect your thoughts and let the excitement of bombing the target wear 
off. Level out and assume a low flight profile. Stay as close to the ground as 
possible while slowly increasing your speed. Switch your HUD back to Air mode 
and check your Defense Display for signs of enemy activity. Establish contact with 
wingman and rejoin if necessary. Congratulations. 


Defensive Tactics 


Your primary concern on every mission should be the safety and security of both 
yourself and your aircraft. Forget about bombing a target or shooting down that last MiG. 
Making sure that you bring you aircraft home intact always takes precedence. Just looking 
at it from a purely economical standpoint, it makes no sense losing a $100 million dollar 
aircraft and pilot all for the sake of bombing a $50 million dollar storage complex. This part 
of your training involves defensive tactics designed to keep you alive (at least long enough 
to fly your next mission.) 


Stealth Considerations 


There is an axiom of modern combat which goes, “If you can be seen, you can be 
hit. And if you can be hit, you can be destroyed.” These days, remaining undetected 
is your best defense and your key to survivability. First and foremost, the F-22 was 
built with this in mind. From the shape of the aircraft to the materials used in its 
construction, your aircraft is designed not to be noticed (i.e. stealthy). Making the 
most of these stealth features should be a priority on every mission. 


Emission Control (EMCON) 


Nothing gives your position away like emitting detectable radiation like 
transmitting on the radio or searching the sky with radar. The energy emitted by 
your radar is particularly detectable from hundreds of miles away, much farther 
in fact that it can detect objects, itself. One of the most important things you can 
do to remain stealthy is to avoid using your radar, or at least use it as little as 
possible. Your radar is like a beacon in the night. It points out your location to 
anyone in the neighborhood... and with radar, it can be a very big neighborhood. 


Limiting the use of your radio and radar is known as practising EMCON (or 
emissions control). Get into the habit of keeping your radar off except in 
emergencies. This is one way of insuring that you'll have fewer emergencies to 
deal with in the first place. As a way of demonstrating the difference EMCON can 
make, switch to your Defense Display and observe what happens when you toggle 
your radar On/ Off. Enemy radar coverage effectively doubles in size when your 
radar is switched On. (Watch the red circles representing the radii of enemy radar sites.) 


Flight Profiles 


Your flight profile will be dictated to you largely by factors beyond your 
control. Still, it bears pointing out that the higher you fly, the easier it is for the 
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enemy to detect you. Although the stealth features of your aircraft are designed 
to lessen the chances of being detected, and while the chances are low it’s 
important to remember that the chances still exist. Don’t make the enemy’s job 
any easier. 


It’s always advisable to stay as low to the ground as possible. False radar 
echoes caused by terrain features (ground clutter) can make it difficult to detect 
you. Let ground clutter be your friend. Use it to fade into the background. 
Remember too, that ground based radar is line of sight. You can use terrain 
features to “mask” your presence. Always keep a ridgeline between you and that 
enemy SAM site. 


If you must gain altitude, limit your exposure. Climb, do what you have to do 
then drop back down. The less time you spend up there, the better. If you are 
nearing a target and need to climb in order to release your bombs, perform what 
pilots call a Pop-Up Maneuver. 


The Pop-Up Maneuver 


Keeping your speed high, pull into a 45° climb, then roll inverted so that you 
can orient yourself to the target. You'll be looking out the canopy so your HUD 
is momentarily useless. Don’t worry about it. Concentrate on the target. Once you 
have reached the desired altitude, pull back down hard on the stick while opening 
your speed brakes. At this point you should be diving inverted on the target. As 
you dive, perform a half-roll, bringing the aircraft back to an upright position. 
Release your bombs when you receive the Shoot Cue. Note that the extra Gs you 
put on the bomb will aid it in penetrating hardened targets. Retract your speed 
brake as you pull out of the dive. Execute normal egress procedures. The enemy 
will never know what hit them. 


Electronic Counter-Measures (ECM) 


The F-22 features a Sanders/ General Electric AN/ALR-94 avionics package which 
includes a RWR and two types of electronic counter-measures; chaff and flares. This 
defensive system alerts you to incoming missile threats and informs you of the proper 
counter-measure to use. What could be easier? 


Chaff 


The F-22 carries 100 bundles of chaff. That might seem like a lot until you get 
involved in some heavy combat. A running total of your remaining chaff bundles 
is kept on your Stores Management Display and you'll be amazed how quickly you 
can use them up if you’re not careful. Chaff is (are?) strips of metal designed to 
cloud and enemy radar system. Think of the “snow” that appears on an 
improperly tuned television set. It’s tough to discern what’s going on because of 
all the foreground distortion. Chaff works the same way. It distorts enemy radar 
so that even though they know you are there, there is little they can do about. 
Chaff masks your location and prevents radar guided missiles from tracking you. 


Keep in mind that chaff doesn’t make you invisible to enemy radar, on the 
contrary. It creates a huge radar return around you so that your aircraft becomes 
indistinguishable. This is an important point. If you are trying to keep alow profile, 
dropping chaff is a decidedly bad idea. It’s tantamount to turning on your 
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transponder and shouting, “Hey guys, here | am!!!” Of course, if somebody is 
already shooting at you there’s little point in trying to be stealthy. By the same 
token, there is also little point in making it easy for everyone else to zero in on you. 


Flares 


If it helps to visual these items, think of them as normal road flares that you 
might carry in the car. These flares are thousands of times stronger however, and 
hopefully no one is shooting SAMs at your family's Dodge Caravan. Your F-22 only 
carries 100 flares so use them wisely. A running total of your remaining flares is 
kept on your Stores Management Display. 


Flares emit IR radiation which is detectable by heat-seeking missiles. They are 
dropped by an aircraft when the pilot believes he is targeted. The idea is to use 
them in order to confuse the seeker-head inside the missile. With luck, the missile 
will lose track of the aircraft and focus on the radiation coming off the flares 
instead. It's not 10096 foolproof though. The effectiveness of your flares depend 
alot upon the sensitivity of the missile seeker and the range/ aspect angle between 
you and it. Therefore, it is recommended that you deploy flares in combination 
with evasive maneuvering. 
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“STRADER SEZ: 
GET TO KNOW 
YER ENEMY! 
‘CAUSE THEY 
KNOW YOU!” 


CHAPTER VI 
VEHICLE/ ORDNANCE BRIEFINGS 


USAF AIRCRAFT AND ORDNANCE 


Aircraft 


As tough as some of your missions may seem to be, just remember that you’re not alone 
up there. From AWACS downlinking SITREPs to F-15 Eagles flying CAP, there are many 
different types of friendly aircraft ready to assist you. After all, there is safety in numbers. 
Having other aircraft nearby just gives the enemy a greater selection of things to shoot at, 
so maybe you'll get lucky and it won't be you for a change. This section provides you with 
a brief description of aircraft you are likely to encounter while carrying out your combat 
assignments. Although you cannot exercise any direct form of control over them, they are 
an asset to you nonetheless. 


B-1B Lancer 


As far back as the late 1960s, the 
USAF recognized a need for a strate- 
gic bomber capable of penetrating 
Soviet airspace and remaining there 
undetected for hours at a time. Air 
Force analysts also determined that 
the aging fleet of B-52 Stratofortresses 
was not up to this task. As a result, a 
search was begun for a suitable re- 
placement that would remain mis- 
sion capable well into the 21st century. In 1970, North American Rockwell's B-1A 
Lancer design was chosen over competing plans submitted by both Boeing and 
General Dynamics. The costly B-1A program was subsequently canceled by the 
Carter administration in 1977 after producing only four prototype aircraft. In 1981, 
the Reagan administration ordered that production be resumed and immediately 
placed an order for 100 B-1s with improved avionics suites, now desianated the B- 
1B. 


The B-1B Lancer, known to crewmembers as “the Bone”, constitutes the most 
reliable manned bomber leg of America’s strategic triad. It is a low level, high speed 
penetrator designed to survive a high intensity air defense environment long enough 
to deliver a payload of nuclear warheads. It uses a terrain-following APQ-164 radar 
navigation system to fly right down on the deck and remain undetected by enemy 
radar. In addition to a pilot, co-pilot, and navigator, each B-1B has a fourth 
crewmember who acts as the DSO (defensive systems operator). The DSO's job is 
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operate the aircraft’s ALQ-161 ECM system which analyzes and jams enemy elec- 
tronic emissions. 


Weapons are stored in three separate internal bomb bay areas in order to further 
reduce the B-1's radar cross signature. Each bay contains a rotary weapons launcher 
holding eight AGM-69A SRAMs (short range attack missiles). If the rotary launcher 
is removed, each bay can hold a number of B-61 or B-93 free-fall thermonuclear 
bombs. Interestingly, the B-1B did not participate in Desert Storm because of its 
(then) inability to carry conventional weapons. Since 1991 however, several B-1Bs 
have been modified to carry up to eighty-four Mk. 82 500 Ib. bombs each. Gives a 
new meaning to the phrase ‘carpet bombing’, doesn't it? 


C-5A/B Galaxy 


The C-5A/B Galaxy is the largest aircraft 
in USAF inventory. It is truly a giant of the air, 
weighing in empty at 374,000 Ibs. Those 
who witness this immense aircraft in opera- 
tion marvel at the ability of such a large 
object to stay airborne. The primary mission 
of the C-5 is strategic airlift of heavy vehicles, 
such as tanks and heavy equipment. It has a 
maximum payload capacity of 261,000 Ibs. 
The massive interior cargo hold can carry 
Ld ESI two M1 Abrams MBTsorfourM551 Sheridan 
light tank or ten Marine LAV- 25 vehicles, If necessary the cabin can be configured 
to carry up to 363 troops instead. 


The Lockheed C-5 Galaxy is able to carry cargo farther, faster and in greater 
quantity than its predecessor, the C-141 Starlifter. These aircraft are also cheaper to 
operate. They feature a nose cone which lifts up and clam shell doors in the rear 
which facilitates RO-RO (Roll-On, Roll-Off) loading and unloading operations. They 
possess a range of almost 6,500 miles but can be refueled in-flight, giving the C-5 
an ability to transport cargo anywhere on the planet. Despite its size, the Galaxy is 
able to operate from unprepared airstrips. Its complex landing gear system is made 
up of 32 tires which cushion ground operations. 


The C-5 must operate in well protected and secure airspace. These aircraft are 
unarmed and would maneuver poorly if forced to dogfight. They are also relatively 
slow and can maintain a cruising speed of only 450 kts. Because of its size, the C-5 
has a distinctive radar cross section that is hard to miss even by rookie radar 
operators. Currently the Air Force operates 126 C-5 aircraft: 76 C-5As and 50 of the 
newer C-5B models. They are expected to remain in frontline service until 2010 at 
the earliest. 


E-767 AWACS 


Maintaining an adequate surveillance of the skies in which U.S. aircraft are 
operating is essential. Modern air combat is very unforgiving and being caught 
unaware by an attacking aircraft is most often fatal. To prevent this from happening, 
powerful radar are carried aloft in order to extend radar coverage into areas beyond 
the reach of friendly ground stations. One such radar platform is the E-767 Airborne 
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Early Warning and Control System (AWACS). The E767 AWACS is a modified Boeing 
767-200 that has been fitted with a top-mounted radar rotodome. Like the E-3 
Sentry, the E-767 is equipped with a Westinghouse AN/APY-2 pulse-Doppler radar 
capable of handling multiple targets. This particular radar has a “look-down” 
capability which can detect low flying aircraft at great ranges despite ground clutter. 


The normal AWACS mission consists of traveling to a pre-designated point, then 
flying a fixed “racetrack” oval pattern in the sky. Once on-station, AWACS techni- 
cians begin monitoring eight radar consoles that run the length of the cabin. They 
are able to detect, identify, and report on any other aircraft within hundreds of miles. 
Should enemy aircraft be detected, operators warn friendly aircraft away while 
directing the movement of friendly fighters to intercept them. 


The E-767 AWACS is an invaluable 'eye-in-the-sky' that acts as a force multiplier 
by enhancing the situational awareness of any strike package or combat air patrol. 
Each E-767 carries a flight crew of two (pilot and co-pilot) plus a mission crew of up 
to 18technicians. A normal mission usually lasts approximately seven hours although 
in-flight refueling can increase this to 22 hours. These aircraft have a service ceiling 
of 43,000 ft. and a cruising speed of 500 kts. They represent valuable targets and 
generally travel only in secure areas, well defended by combat air patrols. 


F-14B Tomcat 


The F-14 Tomcat is the U.S. Navy's principal carrier-borne interceptor. As such it 
is entrusted with maintaining a positive control of the airspace surrounding our 
surface action groups (SAGs). This aircraft is not a fighter in the true sense of the word 
but rather a launching platform for long range air-to-air missiles. It was designed to 
eliminate enemy aircraft at great distances, with the idea of keeping them as far away 
from our naval vessels as possible. The Grumman F-14 is the only aircraft in inventory 
that is equipped with both the AWG-9 radar and AIM-54 Phoenix ‘fire and forget’ 
long range missiles. This deadly combination gives the F-14 an ability to indepen- 
dently track and target up to twenty aircraft simultaneously. The Phoenix missile can 
be fired at oncoming aerial targets at ranges of 100 nautical miles or more. But at a 
million dollars per copy, these missiles are severely rationed out by the Navy. An F- 
14 will usually carry only four of these missiles while on patrol even though it can 
carry up to six. 


It may come as a surprise to learn that the roots of the F-14 design are shared with 
those of the F-111 Aardvark strategic bomber, a distinctly un-fighter like aircraft. As 
a cost cutting measure during the late 1960s, Defense Secretary Robert McNamarra 
sought to develop a single aircraft that could 'do-it-all' and be used by both the Navy 
and Air Force. Unfortunately, the premise was a faulty one. No aircraft can be 
designed with such universal utility without sacrificing certain performance. 


Like the F-111, the F-14 has a tandem-seated crew of two; a pilot and RIO (Radar 
Intercept Officer). Though immortalized in the popular film "Top Gun" as a close-in 
fighter, an F-14 that is forced to dogfight has already thrown away its greatest 
advantage. Forget about all that 'turn and burn' stuff. An F-14 pilot should 
concentrate on ‘shoot and scoot.’ 


This simulation showcases the F-14B (formerly F-14A+) Tomcat with improved 
F110-GE-400 turbofan engines. These engines produce more power than the initial 
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production model engines and lack the troubled TF30 fan blades that plagued the 
early F-14As. The 'B' model is considered merely an interim version until the F-14D 
is deployed. Nicknamed the "Bombcat", the F-14D will have improved avionics and 
a limited ground attack capability. 


F-15C Eagle 


The F-15C Eagle is currently the USAF's 
preeminent air superiority fighter, a distinc- 
tion it has earned over the past two de- 
cades. This highly capable aircraft can boast 
an unblemished combat record since enter- 
ing front line service in 1976. Not a single 
F-15 has been lost to enemy action. Devel- 
opment of the McDonnell Douglas F-15 
began in the mid 1960s when intelligence reports determined that the Soviet Union 
was on the verge of deploying an advanced tactical fighter: the MiG-25 "Foxbat." 
This rea! world scenario was fictionalized some years ago in the Clint Eastwood movie 
"Firefox." Rather than steal the prototype aircraft as the movie had us do, our 
response was to design and build an advanced fighter aircraft of our own. 


Although it was subsequently redesigned for ground attack missions (F-15E Strike 
Eagle), the guiding slogan behind the original F-15 design was "not a pound for air- 
to-ground." In other words, the engineers building this aircraft were instructed to 
concentrate on designing a pure fighter aircraft and not add anything that would 
detract from the air-to-air role. As a result, the F-15 was given a highly capable radar 
system: the Hughes APG-63 and a (then) state-of-the-art Head-Up Display (HUD). Its 
specially designed Pratt&Whitney engines give the F-15 a positive thrust-to-weight 
ratio. This handy feature lets an Eagle driver sustain a vertical climb and head for the 
roof in a hurry even while carrying a mission load. 


The F-15C is able to carry two types of semi-active radar homing (SARH) missiles: 
the AIM-7 Sparrow and AIM-120 AMRAAM. It also carries the AIM-9 Sidewinder heat- 
seeking or infrared (IR) missile. For close in dogfighting, this aircraft is equipped with 
a six-barreled M61A1 20mm Vulcan cannon. The bubble cockpit is situated atop the 
fuselage to afford pilots an unsurpassed view. Couple this feature with the HUD, and 
you can readily see how thoughtful design helps in maintaining situational aware- 
ness. 


F-16C Fighting Falcon 


There are two schools of thought on fighter aircraft procurement, each one 
holding opposing views on the age old quality vs. quantity argument. The "quality" 
school holds that an air force should purchase fewer but more capable (i.e. 
expensive) aircraft. The theory behind this thinking is that one technically superior 
aircraft (like the F-15 Eagle) should be able to deal with more numerous but less 
capable opponents. Those who ascribe to the 'quantity' school believe that having 
greater numbers of aircraft is more important than the quality of the individual 
aircraft. The Soviet Union was a big proponent of the "quantity' school. In part, this 
decision was forced upon the Soviets by their inability to produce superior aircraft 
but as Lenin himself once said, "Quantity has a quality all its own." 
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Despite the apparent success of its 
F-15 program, certain USAF officials 
began to get nervous at the numbers 
of aircraft the Soviets were produc- 
ing. The great fear was that their 
precious F-15s would be simply over- 
whelmed by hoards of less expensive 
MiG fighters. Enter the F-16 “Fight- 
ing Falcon”, a relatively inexpensive 
purpose-built nimble dogfighter. After winning a competitive “fly-off’ against a twin- 
engine Northrop design, the Lockheed YF-16 was chosen by the Air Force in 1974. 
Four years later the first fully operational F-16As were delivered. Known to its pilots 
as the “Viper”, the F-16 was also been dubbed the “Electric Jet” because of its ‘fly- 
by-wire’ control systems. Some wags gave it the less flattering moniker of “Lawn 
Dart” because of the number of times this aircraft ‘augured in’ during trial testing. 


All F-16s represented in this simulation are the heavier F-16C Block 30 models 
featuring a Westinghouse APG-68 radar and the improved F110-GE-100 turbofan 
engine. These aircraft carry the same mix of air-to-air weapons as the F-15 and have 
a limited capacity for delivering air-to-ground weapons. Because the F-16 has only 
one engine, every bomb or missile it carries has a dramatic effect on its performance. 
You could conceivably load up an F-16’s hardpoints and turn it into an F-15 but you 
shouldn't then expect it to dogfight. F-16s remain the most numerous aircraft in 
USAF inventory. 


This successful fighter design has been exported to a number of friendly countries, 
including many NATO countries, Egypt, Israel, Japan, Pakistan, Taiwan, and Venezuela. 


VC-25 Air Force One 


Air Force One is the name given to the two VC-25 Boeing 747-200s used to 
transport the President of the United States and various other VIPs on official 
government business. These aircraft come equipped with a luxurious presidential 
stateroom, extensive communication outfits and various private conference rooms. 
There is cabin seating to accommodate up to 100 passengers and crew. Like a voyage 
aboard an airborne luxury liner, there is room enough to allow everyone to travel 
first-class. A peacetime ride on Air Force One is certainly something every aspiring 
young politician covets. In the event of nuclear war however, Air Force One serves 
as an airborne command center, keeping the President safe and in constant contact 
with American forces around the globe. 


The USAF operates another variant of this aircraft, the E-4B or Advanced Airborne 
National Command Post (AABNCP), pronounced "KneeCap." Like the VC-25, the E- 
4B is also used to carry senior officials and enable them to direct US nuclear and 
conventional forces during wartime. Because of this, it has been nicknamed the 
"Doomsday Plane." In addition to housing a massive telecommunications array, the 
fuselage is divided into various conference rooms, including a war-room and C3l 
area. 


Typical missions for these aircraft last up to 72 hours of non-stop flight. During 
wartime emergencies, this duration can be extended by using on-board crew 
rotation and in-flight refueling. Engine serviceability limits the absolute time aloft to 


approximately 150 flight hours. The VC-25 and E-4B have a service ceiling of 45,000 
ft. and a cruising speed of almost 500 kts. 


Friendly Air-to-Air Missiles (AAMs) 


Back in the 1800s, a western gunfighter had to know his rifles and six-guns, inside and 
out. They were the tools of his trade. If he wanted to survive from one day to the next he 
had to know a Colt .45 from a Smith & Wesson. Today, as an F-22 fighter pilot you’re still 
a gunfighter and if you want to survive long enough to collect a fat pension, you too must 
know your weapons. 


Here’s the good news and the bad. The good news is that you don’t carry six-guns 
anymore, you carry weapons that are much more deadly. The bad news is so does the 
enemy. Consider air-to-air missiles your new tools of the trade. Fortunately, your F-22 is able 
to carry the best AAMs in the business so when it comes to a showdown, you'll have the 
edge. But having the best weapons is only part of being a good gunfighter, knowing how 
to use them effectively is just as important, if not more. 


When you engage in a dogfight, you are challenging someone to a draw. It's much too 
late then to start worrying about which weapon to use. This is when instinct and reflex 
action takes over. Time for thought is over once the 'furball' begins. You had better know 
your weapons instinctively because you can bet your afterburner that your opponent knows 
his. 


All AAMs are distinguished by the type of target acquisition system they use. They 
basically come in only two flavors, infrared (sometimes referred to as ‘heat seeking’) and 
radar-guided. As a pilot, you should know the advantages and disadvantages of both. 
Luckily, your F-22 is able to carry each type of missile. You only need to select the proper 
one to use in a given situation. The following section provides you with a brief description 
of the F-22's two missiles: the infrared AIM-9 Sidewinder and radar-guided AIM-120 
AMRAAM. 


AIM-9X Sidewinder 


The ubiquitous AIM-9 Sidewinder (Air 
Intercept Missile) is an infrared, fire and 
forget, air-to-air missile. It was first deployed 
during the mid-1950s and has since been 
widely exported to dozens of nations. They 
AIM-9X Sidewinder are cheap to produce, relatively unsophisti- 
cated, and easy to maintain. This makes 
them the ideal weapon for many Third World air forces. The popular press has 
dubbed these missiles ‘heat seekers’ but this is not entirely accurate. 


Basically, all IR missiles function the same way. They all possess a sensitive seeker- 
head located in the nosecone which is able to detect sources of infrared radiation. 
Once the radiation is detected, the seeker must get an accurate fix on the source 
(known as 'acquiring' the target) before the missile can be launched. In the case of 
the Sidewinder, the pilot is notified by an audible 'growl' in his headset when the 
seeker has acquired the target. You'll sometimes hear pilots refer to this growl in the 
headset as 'getting tone.' The pilot is free to launch the Sidewinder missile upon 
'getting tone.' Once the missile leaves the launch rail, the pilot's job is done. In fact, 
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after the missile is launched, the pilot can no longer exercise any form of control over 
it even if he wants to. 


Rather than traveling in a straight line towards their target, Sidewinder missiles are 
so-named because of the peculiar side-to-side motion they exhibit while in flight. 
Visualize how a snake moves along the ground and you get the idea. The missile will 
continue to guide itself (track) toward the target until one of three things happens; 
the missile strikes the source of radiation and detonates, the seeker-head loses sight 
of the radiation which causes the missile to go ‘ballistic’, or the missile runs out of 
fuel. 


Once in flight, IR or ‘heat seeking’ missiles act as if they have a mind of their own 
(which they do). The missile's seeker-head directs servos which control the missile's 
fin surfaces and guide it towards the source of radiation. Remember that a source is 
a source, of course, of course. A Sidewinder missile has no way of distinguishing 
between radiation emanating from a friendly source or that coming from an enemy. 
Regrettably, this fact of life has sometimes caused pilots to shoot down one of their 
own but instances of 'blue on blue' fratricide are few and far between. Not only did 
these missiles have trouble telling friend from foe, early model Sidewinders also had 
trouble distinguishing aircraft from other sources of radiation. Sunlight glinting off 
of cloud tops was often enough to distract an IR seeker and many Sidewinders 
managed to ‘acquire’ and begin tracking the Sun. (We are reliably informed by 
knowledgeable sources that none have yet hit.) 


The most effective means of ensuring a hit with an IR missile is to approach a target 
so that the seeker-head has no trouble maintaining its ‘fix’ on the radiation source. 
Early IR missiles were termed 'tail-chasers' because the attacking aircraft was required 
to launch the missile from a position directly behind its target. As seeker-heads 
became more sophisticated, newer generations of IR missiles were no longer 
restricted in this manner. These later missiles were termed 'all-aspect' because the 
launching aircraft could approach its target from any angle. 


Represented in this simulation is the 'all-aspect' AIM-9X Sidewinder. The X model 
weighs 194 Ibs. and has a fuselage that is 113 inches long with the 5 inch diameter 
common to all AIM-9 missiles. The seeker contains a cryogenically-cooled detector 
surface comprised of indium-antimonide. Located behind the nosecone is the 
missile’s warhead section made up of 25 Ibs. of high explosive. This section also 
contains a proximity fuse which detonates the warhead once the missile gets within 
a certain distance from the target. It is not necessary for the missile to actually strike 
the target surface. One drawback to the Sidewinder missile is its relatively small 
payload. Twenty-five pounds of TNT doesn't sound like a lot and it isn't. But bear in 
mind that even a small explosion can do great deal of damage to an aircraft. 
Sometimes even a near-miss can mean having to take a ride down on the "silk 
elevator." 


A reduced-smoke rocket motor and solid fuel propellant are located in the tail of 
the missile. The reduced-smoke feature is an important one. These missiles use 
passive tracking measures, so a target aircraft has no means of detecting one unless 
the pilot manages to spot it out the window. Because of their size and the speed at 
which they travel, incoming missiles are almost invisible. Usually they are only 
spotted by the smoke trail they leave behind. Low smoke motors just make the missile 
that much more difficult to see. Although the maximum range of this missile remains 
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AIM-120 AMRAAM 


classified, most authorities credit the Sidewinder with being able to travel at least 12 
miles before expending all its fuel. It is able to travel this distance in just under 60 
seconds. 


AIM-120C AMRAAM 


It has become cliché to speak of warfare in the late 20th century in terms of push- 
button, high-tech wizardry. Nowhere is this more true than when the discussion 
turns to modern aircraft and their seemingly infallible weapons systems. After all, 
back in 1991 the general public got to see our boys using satellite navigation and 
mapping radars to drop laser-guided 'smart bombs' through enemy doors and 
windows. We were all really impressed with ourselves back then, and rightfully so, 
to a degree. 


The news coverage at the time (and then 
later Hollywood would get into the act) did 
make it all seem very matter of fact. All the 
pilot had to do was fire the missile or drop 
the bomb. Computer circuitry would take 
care of therest. Target destroyed. In the case 
of air-to-air missiles, all the pilot had to do 
was "lock 'em up" and press the button. The missile would then chase down the 
enemy aircraft like an airborne Arnold Schwarznegger looking to terminate Sarah 
Conners. Once again, target destroyed. 


Mettre d 


'Hollywood-guided' missiles never miss if they are being fired by the star of the 
picture. If you watch scenes from ‘Top Gun’ or any of the ‘Iron Eagle’ trilogy, you get 
the impression that our missiles must score hits better than 90% of the time. Okay, 
maybe 90% is too high, so let's be safe for the moment and assume that 75% of the 
time radar-guided missiles are successful in knocking down a target. 


Well, keep this thought in mind. All those radar or laser-enhanced guidance 
systems we see on TV and in the movies, all that magical video game gadgetry that 
our military forces operate, is in fact designed by the lowest bidder. Our bombs may 
be ‘smart’ but we're not out there dropping ‘Einsteins.’ Every now and then one goes 
astray and we end up spending $2 million to blow up somebody's camel. The same 
thing is true when it comes to radar-guided missiles. Despite how they are portrayed 
in the movies, they have an abysmal track record in real life. 


During the Gulf War for example, the U.S. fired seventy-one radar-guided missiles 
in air-to-air combat. Of these seventy-one, twenty-six hit their intended target, and 
only twenty three enemy planes were destroyed. Do the math. Our missiles had a 
success rate of 3696. That's less than half the percentage of our previous 'safe' 
assumption. So much for 'star wars'. Upon close inspection, radar-guided missiles are 
not nearly the automatic death sentence they are widely believed to be. 


The AIM-120 AMRAAM (Advanced Medium-Range Air to Air Missile) however, 
comes closer to being a 'Hollywood missile' than any other. Although it cametoo late 
to take part in that live-fire demonstration we like to call the Gulf War, the AIM-120 
did distinguish itself as an enforcer of the 'no fly' zone mandate. Since the Gulf War 
cease-fire in 1991, it has been fired three times at enemy aircraft, twice at aircraft in 
Iraq and more recently, once in Bosnia. All three launches resulted in target kills (an 


Chapter 6 - Vehicle/Ordnance Briefings 


Iraqi MiG-25 and MiG-23, and a Serbian SOKO J-22 Orao.) Granted, this is too small 
a sampling of data to make sweeping conclusions but clearly, the AIM-120 is 
something ‘special in the air’. Pilots now call this missile the ‘Slammer’ in tribute to 
its unbroken string of victories. 


Radar-guided missiles work in a variety of different ways depending upon their 
‘homing’ method. Some missiles (like the AMRAAM’‘s predecessor: the AIM-7 
Sparrow) are semi-active radar-homing (SARH). They require continuous target 
updates from the firing aircraft in order to track their target. This means that a pilot 
firing a SARH missile must keep the target ‘locked’ on his radar for the length of time 
his missile is in flight. As you might imagine, this is a bad spot to be in tactically if you 
are up against multiple aircraft. You are forced to remain fixated on the target aircraft 
while its buddies remain free to engage you. 


The second, and more advanced method of radar-guidance is known as a terminal 
active radar homing (TARH). This type of guidance takes the burden off the pilot and 
puts it where it belongs; on the missile itself. The AIM-120 belongs in this second 
category. The pilot detects then 'locks' an enemy aircraft on his radar. When the 
target is within the necessary launch parameters the pilot receives audio and visual 
'shoot cues' letting him know that it is okay to fire the missile. Once he launches the 
missile, he is free to acquire another target or just turn and get the heck out of 
'dodge'. His job is done, it's now up to the AMRAAM. 


TARH missiles are called 'fire and forget' because once you fire them, you can 
forget about them. They are equipped with their own little ‘active’ radar systems 
essentially just like the one in your aircraft. After one of these missiles is launched, it 
flies out to a pre-designated point in space then switches on its radar. At this point 
the missile begins tracking the intended target on its own. 


Development of the AIM-120 began in response to the poor performance of 
existing SARH missiles like the AIM-7 Sparrow. The restrictive Rules of Engagement 
(ROE) in force during the Vietnam war limited U.S. pilots to using the Sparrow as a 
visual range weapon only instead of the beyond-visual-range BVR weapon it was 
clearly meant to be. At the close ranges mandated by the ROE, U.S. fighters like the 
F-4 Phantom were hard pressed to keep the more maneuverable MiGs within their 
radar tracking envelopes. To make matters even worse, some models of F-4 were 
being produced without a cannon forcing pilots to rely on missiles. None of this, of 
course, was the missile's fault, but it certainly contributed to the perception that the 
Sparrow was an albatross. It's no small wonder that the Sidewinder became the 
pilot's weapon of choice. 


It took almost a decade but in 1981, Hughes Missile System won the contract to 
produce the next generation in radar-guided missile: the AIM-120. The new missile 
was intended to give USAF aircraft like the F-15 the ability to engage multiple targets 
like the Navy's F-14/ Phoenix combination. Weighing in at 335 Ib. (over 150 Ibs. less 
than the Sparrow), the AIM-120A is also shorter with an overall length of 12 ft. It 
features a low smoke propellant and has a maximum head-on aspect range of 50 
kilometers. It has a 50 Ib. high explosive warhead that produces an explosion which 
is more than large enough to cripple or destroy a jet aircraft. The F-22 will use a 
shorter version of the AMRAAM (designated AIM-120C) enabling it to store these 
missiles in its internal bays. 


Friendly Air-to-Ground Ordnance (AG) 


Part of what makes the F-22 such a formidable aircraft is its ability to conduct precision 
ground strikes in addition to its primary air-to-air role. Admittedly the Lightning Il is not a 
bomber. It will never come close to the awesome strike capability of an F-15E. The F-15E 
Strike Eagle is able to carry up to 24,000 Ib. of weapon stores. Compare this to the 2,000 
Ib. of bombs plus AAMs carried by the F-22. 


The difference between the two aircraft is that the Lightning II will be able to get into 
places that the more noticeable F-15 won't be able to reach. To an enemy SAM operator, 
the F-15E with its large radar cross section, looks like the proverbial ‘broadside of a barn.’ 
An F-22, with its ‘low observable’ stealth characteristics, will be able to sneak in and drop 
an 'egg' right on that SAM operator before he even knows what has hit him. 


The F-22 has a ventral bomb bay ableto carry two JDAM 10005 (see description below). 
Note that in this simulation however, you are given provisions for carrying up to four. The 
side bays cannot be used to store air-to-ground ordnance and although the aircraft also has 
four external hardpoints, combat ordnance is not placed on these stations. Having odd 
shaped, bulky things hanging off the aircraft just makes it easierto detect on radar and being 
detected on radar is a distinct no-no to F-22 pilots. The external points will be used primarily 
to hold extra fuel tanks for long distance, non-combat related, ferry operations. 


GBU-30 (V)-1 JDAMS 1000 


The GBU-30 (Glide Bomb Unit ) is a standard Mk. 83 1,000 Ib./ 450kg. conven- 
tional, free-fall munition commonly referred to as a "bomb." The Mk. 83 is a low 
drag, general purpose (LDGP) munition with an aerodynamic cast steel outer casing. 
Internally, the bomb contains a Tritonal 80/20 explosive filler which is made up of 
80% TNT and 2096 aluminum-based fixer. In addition to creating destructive 
overpressures within the blast zone, the Mk. 83 casing itself fragments and sends 
steel shards flying for hundreds of feet. 


At a time when we have all grown accustomed to hearing about ‘smart bombs’, 
the Mk. 83 (by itself) has both the IQ and the glide path of a rock. As bombs go, the 
Mk. 83 is a conspicuously ‘dumb’ one. When released, it ‘free-falls’ to the ground 
guided only by energy derived from the aircraft which drops it and the constant force 
of gravity. This is known as the “TLAR” or “That Looks About Right” method of bomb 
delivery. For all intents and purposes, it might as well be a rock. So why then, would 
the USAF place two 1,000 Ib. ‘rocks’ on its newest, most technologically advanced 
fighter? The answer is, of course, that the Mk. 83 can be combined with a guidance 
kit able to turn even the ‘dumbest’ bomb into an honor student. 


McDonnell Douglas is currently developing a guidance system for munitions 
based on satellite navigation data. This system is known by the acronym Joint Direct 
Attack Munition (JDAM). Basically, the idea is to mate standard USAF bombs with a 
Rockwell Global Positioning System Receiver Module (GPSRM). The receiver module, 
using real time data supplied by GPS satellites is able to resolve its location to within 
13 meters using a Honeywell Inertial Measurement Unit (IMU). The IMU contains tiny 
ring laser gyros which establish three-axis position based on inertial flight input. 
Since this system is ‘passive’ (i.e. it receives information only) it is completely 
undetectable, unlike previous radar or laser guided systems. 
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Fans of the old ‘Star Trek’ series will immediately grasp the benefit to using 
ordnance equipped with JDAM guidance. ‘Trekkies’ should certainly remember the 
stir caused on-board the starship Enterprise by the appearance (disappearance) of a 
particular Romulan ‘Bird of Prey.’ For those who don’t remember the episode or 
won't admit to watching the series, the Bird of Prey was a class of starship equipped 
with a 'cloaking device' rendering it invisible. Unfortunately for the Romulans, the 
cloaking device always had to be shut down temporarily in order for them to fire their 
phaser weapons. This limitation to the system is what allowed the crew of the 
Enterprise to eventually prevail. Had the Romulans been able to attack while invisible 
the Enterprise would never have survived the encounter to warp into network 
syndication. 


Since it generates no targeting emissions and requires no data uplinkage, the 
JDAM system allows an F-22 to remain virtually undetectable even while dropping 
bombs. The complete GBU-30 (V)-1 JDAM 1000 package features a standard 
configured Mk. 83 fitted with a nose cap and tail-mounted guidance section. The F- 
22 can mount two of these weapons on hydraulic weapon racks located in the ventral 
bay. When it comes to dropping bombs, the Lighting Il is even more stealthy than 
the F-117A Stealth fighter. 


M61A2 20mm Vulcan cannon 


Nothing beats having a gun on-board your aircraft when you've run out of missiles 
and/or ideas. If you find yourself in a dogfight and nothing else seems to be working, 
you can never go wrong by pointing the nose of your aircraft at your opponent. 
During the Vietnam war, the USAF learned the necessity of carrying a gun the hard 
way. Incredibly, several models of the F-4 Phantom went to war without one and 
suffered accordingly. It was bad enough that the F-4 had a turning radius the size of 
New Jersey, but without a gun it was defenseless when trapped in a close-quarters 
fight. 


It can be said with a reasonable degree of certainty that never again will the USAF 
produce a front line fighter and leave a gun out of the design. Even when equipped 
with BVR missiles able to travel tens of miles, every fighter should still have a gun on 
board to ward off the bad guy that just ‘suddenly’ appears at your ‘twelve’. 


The F-22 carries the General Electric M61A2 20mm (0.8inch) Vulcan six-barreled 
gun. The A2 version is simply a lighter weight version of the M61A1 gun carried by 
the F-15 and comes with a 480 round magazine. (Early model F-15s carry 512 rounds 
of 20mm ammunition, later models carry only 450 rounds.) The M61A2 has a rate 
of fireapproaching 6,000 rds. per minute or about 100 rds. per second. This high rate 
of fire produces a nice, tight 'shot-group' which almost guarantees multiple hits from 
a single burst. The gun has an effective range of 0.5 km with a maximum fall-off 
range benchmarked at 3 kilometers. 


For more information concerning the M61A2, be sure to consult the section in 
chapter V entitled Modern Air Combat. 
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ENEMY AIRCRAFT AND ORDNANCE 
Aircraft 


What would a flight game be without bad guys? This simulation features a wide variety 
of enemy aircraft for you to test your ACM skills against. You'll be going up against some 
of the most capable non-U.S. aircraft in world. After all, the F-22 owes its very existence to 
the fact that non-U.S. aircraft designers have begun to get their act together. For a long 
time, our pilots could count on facing fighters produced primarily by the Mikoyan-Gurevich 
design bureau. In fact, the term MiG became synonymous with hostile aircraft regardless 
of who actually built them. 


These days however there are a number of good foreign manufacturers actively 
engaged in supplying the world's air forces with aircraft. The latest generations of these 
aircraft, the Su-27 and EF-2000 for example, currently rival if not surpass certain U.S. 
performance specs. It is significant that Japan, which has routinely purchased U.S. aircraft 
for its military needs in the past, recently sent a delegation to Moscow to discuss the 
purchase of Soviet fighters, the Su-27 in particular. It has been reported in ITAR-TASS that 
Deputy Foreign Minister Aleksandr Panov met with Japanese officials and cleared the way 
for deals involving export of advanced military aircraft and technology. 


So, no matter how good you think you are, some hotshot pilot in one of these babies 
can give you a real run for your money if you're not careful. 


A-50 Mainstay AWACS 


The Beriev A-50 (NATO designation: Mainstay) is a second generation of Russian 
AWACS (Airborne Warning and Control System). It performs roughly the same 
function as our own E-767 or E-3 Sentry, monitoring friendly airspace. This aircraft 
began replacing the less capable Tu-126 'Moss' back in the 1980s. The Mainstay is 
based on the successful Ilyushin Il-76 heavy transport platform. It mounts a radar 
radome above the fuselage which is able to detect both aircraft and cruise missiles. 
The Mainstay possesses a comprehensive communications suite with nav/satellite 
uplink as well as ground control station downlink. 


Basically, a patrol consists of flying to an assigned patch of airspace and then 
orbiting around a central datum point. The most common patrol patterns are 
racetrack or figure-eight shaped flight paths. Once on-station, a Mainstay patrol can 
last for 8-12 hours at a time. The flight crew consists of two pilots, a flight engineer 
and navigator. The mission crew consists of 15 technicians who are responsible for 
monitoring the various radar displays. Reportedly, crew efficiency on lengthy patrols 
is a problem. Cabin noise levels are high and there are no crew rest areas like those 
found on board similar U.S. aircraft. 


The A-50 is powered by four Aviadvigatel D-30KP turbofans, each rated at 26,500 
Ibs. of non-afterburning thrust. Performance is similar to the IL-76. The Mainstay has 
a cruising speed of 430 kts. at a mission altitude of 30,000 ft. Because the Mainstay 
is so easily detected by its radar emissions, the usual practice is to station it well 
behind the lines and position a pair of fighter aircraft (at least) in the vicinity to act 
as 'bodyguards'. 
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An-225 Cossack 


The An-225 (NATO designation: 
Cossack) is a specialized, strategic heavy 
transport. The word ‘heavy’ used here 
is an understatement. The An-225, 
known to the Russians as Myria (or 
- Dream), is the world’s first aircraft to 
operate at a gross weight exceeding 1 
million lbs. with a maximum take-off 
weight of 1,322,750 Ibs. In keeping 
with the Russian tradition of overkill, 
the Myria has the cargo capacity to 
airlift up to 80 small vehicles. That's a 
parking lot in the sky. It can carry an almost unbelievable amount of cargo: 250 tons. 


This aircraft was originally designed to assist in moving large objects associated 
with the Russian space program. It was specifically earmarked to carry the Buran 
space shuttle orbiter in a piggy-back position atop its fuselage. (The first instance in 
which the Buran was carried was in May 1988.) The Antonov Myria has not yet been 
configured for military use but there is no reason to assume that it wouldn't be in a 
crisis. 


The An-225 features fly-by-wire controls coupled with hydraulically actuated 
flight surfaces. It is powered by six ZMKB Progress (Lotarev) D-18T turbofans each 
rated at 51,590 lbs. of non-afterburning thrust. Future plans exist to upgrade the 
design to accommodate an additional two engines. It has a cruising speed of 450 kts 
and can reach mission altitudes in excess of 40,000 ft. The flight crew consists of six 
persons; two pilots, a navigator, a communications officer, and two flight engineers. 
There is a rest area for a relief crew as well as seating for an additional 60-70 persons 
aft of the wing. 


The An-225 is almost literally a one-of-a-kind aircraft. The first Myria was built 
back in the mid 1980s and flew its flight trials in 1988. It was based upon an earlier 
heavy transport design: the An-124 Ruslan. The An-124 was the world's largest 
aircraft until the introduction of the An-225. Construction of a second An-225 began 
several years ago but was halted before completion due to funding cuts. 


EF-2000 Eurofighter 


In 1984, five European nations (Germany, France, Italy, Spain, and the UK) began 
a feasibility study to produce a new multi-role fighter. Not surprisingly, France later 
withdrew from the study in order to produce their own light-weight fighter: the 
Rafale. The remaining four nations formed a consortium in 1986 to oversee the 
European Fighter Aircraft (EFA) program. In 1987, the specifics of the EFA program 
were finalized and production of the first EF-2000 Eurofighter was begun. 


The Eurofighter is a light-weight very maneuverable fighter with a limited ground 
attack capability much like the F-16. It features a unique delta wing design which is 
inherently unstable without computer-assisted fly-by-wire controls. A small canard 
wing exists just aft of the nose, extending out from the cockpit. This aircraft is 
designed with state-of-the-art avionicsincluding three multi-function color CRTs and 
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a wide angle Head-Up Display (HUD). In 
addition to normal flight symbology, the 
HUD can also display FLIR (Forward Looking 
Infrared) images generated by a FLIR pod 
mounted on the left side of the fuselage. The 
pilot is equipped with HOTAS flight controls 
and a helmet mounted sight (HMS). 


Like the Su-27, the Eurofighter is equipped 
with a passive Infrared Search and Track 
(IRST) sensor which allows it to detect and 
target enemy aircraft without using radar. 
The EF-2000's IRST is known as PIRATE (Pas- 
sive Infrared Airborne Tracking Equipment). 
After a contentious debate (the kind that European nations are famous for) the ECR- 
90 pulse-Doppler radar was chosen over the Hughes APG-65 in 1990. (Germany will 
likely utilize the Hughes radar anyway.) 


The EF-2000 has both air-to-air and air-to-ground capability. The ECR-90 has 
been adapted for use with the AIM-120A. Four AMRAAMs can be mounted on the 
central fuselage stations in addition to the short range IR missiles normally carried. 
There are 13 external stations for placing a variety of unguided ordnance and extra 
fuel tanks. A 27mm Mauser Mk-27 gun is mounted internal to the starboard wing- 
root. 


The Eurofighter is powered by two EJ200 afterburning turbofans each producing 
13,500 Ibs. of dry thrust (20,250 Ibs. w/ab). It can reach speeds in excess of mach 
2.2 in level flight (clean configuration) at mission altitudes. One area of concern is 
the relatively short combat radius of 350 miles. Upgrades to these engines are 
planned. The high cost of these aircraft has significantly reduced initial orders. Less 
than 600 Eurofighters are currently scheduled to be produced: Germany (138), Italy 
(130), Spain (72), UK (250). Programs like this will likely not be repeated in the future 
due to the inevitable problems associated with designing things by committee. 


MiG-27 Flogger 


The MiG-27 Flogger-D is a single seat, all weather strike aircraft. Although it is 
often termed a fighter/bomber, the Flogger D is really not well-suited for ACM. 
Although it can carry up to four heat-seeking missiles, it lacks an air intercept radar 
that would allow it to detect BVR targets. The MiG-27 is essentially an upgraded 
model of MiG-23. It is readily identifiable by the prominent ‘duck-bill’ nose which 
houses an advanced ground attack NI-50M Doppler radar. Other differences are less 
noticeable. 


Internally, the MiG-27 undercarriage and fuselage have been strengthened to 
withstand high-G buffet at low altitudes. These structural changes also make it 
possible for the MiG-27 to carry more ordnance than its predecessor (8,800 Ibs. vs. 
4,400 Ibs.) This ordnance includes a full range of air-to-surface missiles, cluster 
munitions, general purpose bombs and even tactical nukes. 


The MiG-27 features a single MNPK Soyuz R-29B 300 afterburning turbojet rated 
at 17,637 Ibs. of dry thrust ( 25,353 Ibs. with a/b). This engine gives the aircraft a 


Chapter 6 - Vehicle/Ordnance Briefings 


maximum speed of 728 kts at sea level or just over 1,000 kts at mission altitudes 
above 26,000 ft. Of course, these stats reflect a MiG-27 that is flying a straight line 
dash profile in a clean configuration. Slap some bombs on this baby and its 
performance is significantly degraded. 


Still, the MiG-27 represents a dramatic increase in air-to-ground strike capability 
over the MiG-23. The addition of an entire nav/attack system coupled with a laser 
target designator only further emphasizes this point. The current production model 
of Flogger is quite able to conduct precision ground strikes at night or in all types 
weather conditions. Despite carrying a GSh-30 30mm cannon in its nose the MiG- 
27 is not designed to engage in ACM. In fact, like the knights in Monty Python's 
Search for the Holy Grail, this aircraft’s best defense is to “Run away, run away!!!” 


MiG-29 Fulcrum 


The MiG-29, known to the Russians as Baaz or ‘Eagle’ (NATO designation: 
Fulcrum), is a single seat, all-weather interceptor specifically designed back in the 
1970s. This highly maneuverable aircraft features mechanical controls which power 
hydraulically actuated flight surfaces. Its two Klimov/Sarkisov RD-33 turbofans 
produce 11,110 Ibs. of dry thrust (18,300 Ibs. of thrust with afterburning). This gives 
the MiG-29 a better than 1:1 thrust-to-weight ratio which allows it to compete with 
aircraft like the USAF’s F-15 or F-16. 


The Fulcrum possesses an excellent flight envelope and can maneuver with the 
best of them. But where this aircraft holds a distinct advantage is its ability to ‘close- 
to-kill’ undetected with an enemy. The MiG-29 is equipped with an Infrared Search 
and Track (IRST) sensor which allows it to track a target without using radar. When 
stealth is less of an issue, the MiG can also use its NO19 Sapfir-29 ‘Slot Back’ TWS radar 
to track up to ten targets simultaneously. The maximum tracking range of the MiG’s 
pulse-Doppler radar is believed to be around 40 miles. One unique feature of the 
MiG-29 is the inclusion of a helmet mounted aiming sight (target designator) for 
‘locking’ targets outside the radar gimbals. The pilot has only to turn his head and 
look at the target. 


The MiG-29 also boasts an impressive array of air-to-air and air-to-ground 
ordnance. Normally, it carries four AA-11 Archer IR missiles plus two radar-guided 
AA-10C Alamo-C missiles. A GSh-30 30mm gun with 150 rounds is mounted in the 
left wing-root. In a ground strike configuration, the MiG-29 can carry almost 9,000 
Ibs. of ordnance on eight external hardpoints. This ordnance includes standard 
bombs, rocket pods, napalm, submunition dispensers and various AGMs. 


The basic model 'Fulcrum A' entered front line operational service in 1985. Since 
then, more than 1,200 of these aircraft have been built. The MiG-29 has been widely 
exported over the past decade to more than 15 customers including: Cuba, 
Germany, lraq, N. Korea, Syria and former Warsaw Pact nations in Europe. 


Su-27 Flanker 


Atthe height of the Battle of Britain backin 1940, Hermann Goering (Reichsmarshal 
of the German Luftwaffe) asked Adolf Galland, one of Germany's most skilled fighter 
pilots, what he needed to defeat the Britain's Royal Air Force. Without hesitation 
Galland replied, "Spitfires, sir", the implication being that the British pilots were 


flying aircraft superior to those flown by the Luftwaffe. Without the introduction of 
the F-22 Lightning II, some U.S. pilot in the future, if asked the same type of question, 
might have to respond, “Flankers, sir.” 


In the opinion of many learned analysts around the world, the Sukhoi Su-27 
(NATO designation: Flanker) is perhaps the most capable air superiority fighter in the 
world. Certainly, it is the most advanced fighter aircraft in Russian inventory. 
Borrowing a line from the “The Fly”, when you hear that Flankers are operating in the 
area; “Be afraid, be very afraid.” Well, ‘afraid’ may be too strong a word. Just be alert. 
This all-weather interceptor is equipped with a formidable avionics suite including a 
powerful N001 Zhuk (NATO designation: Slot Back) ‘look down-shoot down’ TWS 
(track-while-scan) pulse-Doppler radar. Like the F-14 Tomcat, the Flanker is large 
(50% larger than the MiG-29) and able to target and engage multiple aircraft 
simultaneously. 


It is powered by two Saturn/Lyulka AL-31F afterburning turbofans each rated at 
17,857 lbs. of dry thrust. These engines give the Su-27 a maximum speed of mach 
1.1 (725 kts) at sea level and mach 2.35 (1350 kts) at mission altitudes. This aircraft 
also possesses excellent slow speed handling characteristics. It routinely performs a 
tail-slide and recovery maneuver that never fails to “wow 'em" at air shows. On 
occasion, the Su-27 also performs a rapid deceleration maneuver known to Russia 
pilots as "the Cobra.' Basically, the aircraft bleeds off airspeed by entering a sudden 
climb, pulls its nose past vertical, then rocks forward again. Any enemy aircraft 
chasing the Flanker will be forced into an overshoot situation. Once the enemy is out 
in front of the Flanker it simply drops its nose and flies out of the approaching stall. 


There's really no reason why this maneuver should ever become necessary, 
however. The Su-27 carries an impressive number of very deadly air-to-air missiles. 
Again, like the F-14, its preferred method of attack is to dispatch enemy aircraft at 
a distance with long range missiles. But unlike the Tomcat, this aircraft can fight up 
close and personal with no loss in effectiveness. In addition to its 10 external 
hardpoints, it carries a GSh-30 30mm gun with 150 rounds in the right wing root. 


Its blended planform fuselage gives it a sleek and threatening appearance which 
only enhances its reputation as an outstanding dogfighter. This is the one aircraft 
which can consistently ‘give and take’ with a F-15. It would score equally well against 
the F-22 too, if it weren't for the Lightning II’s stealth technology. Keeping a low 
profile is the secret to beating this aircraft. You can't 'out-brawn' the Flanker, so use 
your brains and ‘out think’ it. Be aware that the Su-27 has a stealth feature of its own, 
however. It carries an Infrared Search and Track (IRST) system which allows it to track 
and engage aerial targets without using radar. 


Tu-160 Blackjack 


The Tu-160 (NATO designation: Blackjack) is the world's largest bomber and a 
nightmare for Western air defense specialists during the 1980s and 1990s. With in- 
flight refueling, the Blackjack can reach targets throughout the U.S. and attack them 
with nuclear-tipped cruise missiles. In many respects, this aircraft mirrors our own 
Lancer; both are designed for low level penetration of enemy airspace. 


Tupolev's Blackjack, however is much larger than the Rockwell B-1B and, in some 
respects, even more capable. With a maximum unrefueled range of approx. 7,500 
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miles, it can rightfully be classified as an intercontinental bomber. The Blackjack 
Carries a crew of four; two pilots, a navigator/bombardier, and an ECM operator. 
Although it has no defensive armament, it carries a comprehensive electronic 
counter-measures suite. 


This aircraft is powered by four 
Samarra/Trud NK-31 turbofans each 
rated at 30,865 Ib. of dry thrust. These 
engines enable the Tu-160 to sustain 
a cruising speed of 520 kts at 45,000 
ft. and reach a maximum speed of 
1200 kts at 40,000 ft. It is likely to fly 
a Hi-Lo-Hi mission profile combining the speed and fuel economy of a high-altitude 
supersonic dash with the stealth of alow level ingress. Assuming it takes a polar route, 
this aircraft would climb out and maintain cruising altitude high over the Arctic. If 
necessary, in-flight refueling would take place at this time. 


At a pre-designated point, the Blackjack would suddenly drop down and assume 
a subsonic, low level penetration of Canadian airspace. By relying on its terrain- 
following radar, this massive aircraft would seek to remain hidden by flying very close 
to the ground. Inside its weapons bay, the Tu-160 carries two rotary missile launchers 
each capable of holding six Kh-S5MS (AS-15 "Kent") or Kh-15P (AS-16 "Kickback") 
cruise missiles. Once the aircraft reaches its release point, these missiles would be 
dropped from the bay and ignited. Note that the Tu-160 would never have to enter 
U.S. airspace and still be able to hit targets throughout the country. With in-flight 
refueling, this aircraft could takeoff and recover many hours later back inside Russia. 


Air-to-Air Missiles (AAM) 


In the bad old days of the Cold War, the U.S. enjoyed a comfortable technological lead 
over the Soviet Union. We slept soundly, confident that we were winning the "arms race" 
and that the "Rooskies" would never be able to catch up to our boys. Then, a couple things 
happened that shook our psyche. First, Soviets successfully launch the world's first satellite, 
'Sputnik'. It didn't do much except 'beep' but it was enough to rid the U.S of some smug 
assumptions and scare us back into our bomb shelters. 


Here was orbiting proof that Soviet engineers and scientists weren't just spending their 
days drinking vodka and enjoying the night life in downtown Tyuratam. (Okay, they were 
probably German scientists taken to the Soviet Union after WW Il- but you get the idea.) 
Suddenly, the realization set in that maybe the U.S. wasn't so far ahead after all. The Soviets 
"borrowed" a lot of western technology during the Cold War years and even bought 
'sensitive' information from companies willing to sell out national security for the right 
price. As a result, the Soviets were able to make amazing efforts to keep pace with advances 
in Western technology. 


One of the greatest examples of Russian efforts to catch up was made in the area of air- 
to-air missile technology. For twenty years, the Soviet Union managed to produce missiles 
comparable to the West within months of our deployment. (Very soon after a Sidewinder 
missile was captured intact during the 1965 Indo-Pakistan War, the Soviets fielded the AA- 
2 "Atoll", an IR missile almost exactly duplicating the Sidewinder.) Soon after the U.S. 
produced a rudimentary radar-guided missile, the Soviets fielded one of their own. 
Throughout the 1970s and early 1980s, the Soviet Union basically lagged 8-12 months 
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behind the U.S. in the deployment of air-to-air missiles. 


Today, Russian AAMs are every bit as good as those being carried by U.S. pilots, so be 
warned. As an F-22 pilot, you'll be facing two of the best enemy AAMs in the world: the 
radar-guided AA-10C “Alamo C” and the heat-seeking AA-11 “Archer” IR missile. 


R-27RE (NATO designation: AA-10c AlamoC) 


The former Soviet Union developed a 
number of different missiles that NATO has 
designated with the AA-10 Alamo nomen- 
hag T clature. Only the radar-guided AA-10c AlamoC 
is represented in this simulation, however. 
AA- 1 0 Alamo This member of the Alamo family features a 
semi-active J-band monopulse radar in its 
nosecone. The fact that the AlamoC is a SARH missile, like the U.S. AIM-7 Sparrow, 
means that the launching aircraft must keep its target within its forward radar 
envelope. The target must be continuously illuminated by the attacking aircraft's 
radar in order for the missile to properly track. 


Maximum range for this missile, presuming a head-on engagement aspect, is 
believed to be approximately 20 nautical miles. We can assume the maximum range 
to be considerably less given a tail-chase engagement. The warhead consists of a 39 
kg. high explosive, expanding rod, fragmentation charge which is capped with a 
proximity or contact fuse. The lethal blast radius of the AA-10c AlamoC is approxi- 
mately 15 meters. If you are targeted by one of the missiles, your best defense is to 
escape the radar envelope of the attacking aircraft. This will cause the missile to go 
‘ballistic’. If you are unable to escape in this manner, begin dumping liberal amounts 
of chaff into the atmosphere. This may cause the enemy radar to lose you. Your last 
resort is to get down very low to the ground and hope that your attacker loses you 
amidst the clutter returns on his radar screen. 


R-73A (NATO designation: AA-11 Archer) 


The R-73A or AA-11 Archer is a fourth 
generation, Russian built, infrared (heat-seek- 
ing) missile. It entered front line service with 
the PVO or Protivo-Vozdushnoye Ogranicheniye 
(Russian Air Force) during the 1980s. The AA- 
AA-1 1 Archer 11 Archer is a highly advanced missile that is 
only carried by the best Russian fighters. As is 
the case with all IR missiles, it is ‘fire and forget’. This means that the attacking aircraft 
only needs to target you long enough to launch the missile. After that, it is free to go 
about its business or (God forbid) launch another. 


The Archer has a range of approximately 5 miles and an engagement envelope 
slightly superior to that of our own AIM-9 Sidewinder. It has a formidable capability 
to distinguish targets amongst ambient clutter. It is even resistant to deceptive ECM 
spoofs. Fortunately, your F-22 has stealth features which minimize the ability of this 
missile to track you. Still, the Pk percentage of this missile is well over 60% so don’t 
fool around with an Archer-laden enemy aircraft. “Shoot and scoot” is your best 
defense against such attacks. Popping flares is your only alternative and it is a less 
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than satisfactory answer. On a positive note, the Archer carries a relatively tiny 
warhead, only 8 kgs. of HE/frag. This will usually result in damage to your aircraft 
rather than an outright mission-kill. 


Surface-to-Air Missiles (SAMs) 


As a pilot, nothing is more frightening than detecting the launch of a surface-to-air 
missile (SAM) in your vicinity. There’s just something about being chased by a SAM that 
tends to focus your attention. One minute you are concentrating on locating your primary 
target and the next minute your RWR sensors start going off indicating a SAM launch... 
Houston, we have a problem. Forget about completing your mission for the moment. You 
are now faced with the imminent destruction of your aircraft. 


Make no mistake about it, surface-to-air missiles pose a deadly threat. Avoiding them 
takes precedence over anything else you might happen to be doing. They usually contain 
very large warheads in comparison to air-to-air missiles so it only takes one near miss to 
cause you to have a very bad day. Don’t fool around when it comes to dealing with these 
missiles; they are show stoppers. It’s not enough just to dump a bundle chaff or pop a few 
flares and continue on your way. Defeating these missiles takes a skillful combination of 
counter-measures and maneuver. 


The following section contains a brief description of the surface-to-air missiles you are 
likely to encounter during the game. For additional information concerning how to deal 
with these missiles, consult the Air Combat (Strategy and Tactics) section in the chapter 
entitled Fighter School. 


S-75 Divina (NATO designation: SA-2 Guideline) 


The SA-2 Guideline has a long and distinguished career. This Soviet-built, two 
stage surface-to-air missile first entered service back in 1957. Just three years later, 
it was responsible for downing a U-2 reconnaissance aircraft outside of Sverdlovsk. 
The pilot, a CIA employee named Gary Powers, was captured alive and subsequently 
paraded before the international press. This missile also played a prominent role 
during the 1962 Cuban Missile Crisis. Large numbers of SA-2s were shipped to Cuba 
to establish an air defense umbrella over the ICBM sites the Soviets intended on 
building there. A second U-2 aircraft was downed while overflying the Cuban naval 
base at Banes. 


Thousands of these missiles were 
delivered to North Vietnam during 
the Vietnam war beginning in 1965. 
They posed aformidable threat to our 
air operations, especially those mis- 
sions undertaken against targets in 
and around the capitol city, Hanoi. 
The effectiveness of the SA-2 was in- 
creased simply because there were 
few strategic targets in North Viet- 
nam. Batteries of these missiles could be concentrated near targets that the 
leadership knew would be attacked, like bridges and rail centers. From 1972 until the 
cease-fire, over 3,500 SA-2s were launched. They accounted for most of the 76 U.S. 
aircraft lost during this period (including eighteen B-52s). More crews would have 


94 L ==> 


been lost were it not for the missile’s impressive launch signature. Pilots were actually 
able to spot the missiles rising up from the ground thus gaining valuable time to 
begin their evasive maneuvers. They dubbed the SA-2 a ‘flying telephone pole.’ 


The S-75 Divina is still very common even today, more than twenty years after 
Vietnam. Although it is less effective than it once was, this missile can still bring ‘em 
down. The very first U.S. aircraft lost during the Persian Gulf War in 1991 was a Navy 
F-18 brought down by a modified Iraqi SA-2. 


These missiles are deployed in battalion sized units consisting of six single rail 
launchers situated in a circular pattern around an E-band ‘Fan Song F’ fire control 
radar. This particular radar has a electro-optical guidance system that can be used as 
a backup during operations in heavy ECM environments. Each battalion is also 
equipped with a P-12 ‘Spoon Rest’ early warning radar that has a range of up to 275 
kms. 


The SA-2 itself is a beam-riding, command-guided missile with a slant range of 35- 
45 kilometers. It can engage targets at altitudes up to 30,000 ft. A solid fuel booster 
is used to propel the missile off the pad. Five seconds after launch this stage is 
jettisoned and replaced by a liquid fuel sustaining engine. The missile doesn't reach 
maximum velocity until it attains a height of 7,000 ft. The 135 kg. high explosive 
warhead is command detonated when the missile comes within proximity of its 
target. 


Nll Priborostroeniya 2K12 Kub/ Kvadrat 
(NATO designation: SA-6 Gainful) 


The 2K12 Kub is generally referred to in the West by its more familiar NATO 
designation: SA-6 Gainful. The SA-6 is a self-propelled surface-to-air missile system 
designed to engage tactical aircraft at low to medium altitudes. It entered service in 
1965 but didn't participate in actual combat until the 1973 Yom Kippur War between 
Israel and some neighboring Arab states. 


Since its introduction the SA-6 has proven to be moderately successful. Deliberate 
or not, it has filled a gap in the Russian's integrated air defense system. On the tactical 
level, it forces enemy aircraft to remain at low altitudes where they then become 
vulnerable to shoulder-fired SAMs and triple-A fire. Several of these missiles were 
fired at U.S. aircraft during the 1986 retaliatory raid against Libya. They were used 
again in 1991 during the Persian Gulf War. Most recently, the SA-6 was used by 
Bosnian Serbs against UN aircraft overflying Bosnia-Herzegovina. 


The system consists of three SAMs mounted atop a fully tracked, amphibious 2P25 
TEL (transporter-erector-launcher) hull. This is the same armored chassis used in the 
ASU-85 assault gun vehicle and ZSU-23/4 air defense gun. The missiles themselves 
are situated on a 'turntable' platform which can rotate 360?. The platform has three 
rails which can elevate them to a maximum of 85?. An SA-6 battery is made up of six 
SA-6 launchers (for a total of 18 missiles) and a single 'Straight Flush' radar vehicle. 
Twelve additional reloads are carried in four (6x6) Zil-131 trucks. Because the entire 
battery is self-propelled, it can accompany divisional maneuver elements in the field. 
Five of these batteries plus an additional set of long range acquisition radars make 
up an SA-6 regiment. Each Russian armor arid mechanized division has one regiment 
allocated to its TO&E (Table of Organizational and Equipment). 


Chapter 6 - Vehicle/Ordnance Briefings 


The SA-6 missile is a solid fueled, two stage, radar guided missile able to hit aerial 
targets at ranges up to 24 kms. It has a minimum engagement range of 4 kms. It has 
a vertical engagement envelope extending from 200 ft. AGL up to a maximum 
effective altitude of 36,000 ft. Within seconds of launch, the missile reaches a top 
speed of mach 2.8 and unlike the SA-2, this missile can successfully engage high 
performance, tactical fighters. The missile body can withstand hard maneuvers 
generating 15 Gs and even higher G forces during its straight line acceleration phase. 


Targets are initially detected by the regimental acquisition radars, typically a ‘Thin 
Skin’ height finding radar and ‘Long Track’ E-band surveillance radar. Once the 
target passes within range (75 kms.), information is passed to individual ‘Straight 
Flush’ fire control radars at the battery level. The battery radar begins illuminating 
the target once it comes within 30 kms. Russian practice is to launch two SA-6s at a 
single target. Guided by the battery’s ‘Straight Flush’ radar the missiles take up a 
‘lead’ pursuit angle relative to the target. During the missile’s terminal phase (the last 
phase of flight), its onboard semi-active seeker homes in on the radar energy being 
reflected back from the target. The 60 kg. high explosive fragmentation warhead is 
then detonated on command or triggered by proximity to the target. 


Nudelman 9K31 Strela-1 
(NATO designation: SA-9 Gaskin) 


The 9K31 Strela-1 is a Russian-built, self-propelled, surface-to-air missile system. 
This single stage, solid fuel missile was developed in tandem with the ZSU-23/4 
during the mid-1960s to provide ground units with a means of protection from 
tactical aircraft. A single launcher consists of a 9P31 BRDM-2 (4x4) amphibious TEL 
(transporter-erector-launcher) with four heat-seeking SA-9 missiles inside container- 
launch sleeves. A battery is comprised of four of these vehicles for a total of 16 missiles 
per battery. Normally, each armor and motorized regiment contains a single SA-9 
battery in its TO&E. 


The first SA-9 units became operational in 1968. Once again, Israeli pilots were 
the first to encounter these missiles in actual combat over Lebanon in 1981. Two 
years later, a U.S. Navy A-6E Intruder was shot down by a Syrian SA-9, also over 
Lebanon. The pilot, who managed to eject safely, was held by Syria until his release 
was secured following personal appeal by the Rev. Jesse Jackson. More recently, Iraq 
used SA-9s during its 10 year war with Iran. Iraqi SA-9s were also deployed during 
the Gulf war in 1991. 


The all-aspect SA-9 Gaskin has an engagement envelope with extends from a 
minimum range of 1,000 ft. to a maximum range of eight kilometers. A target is 
initially detected by the vehicle's ‘Flat Box’ passive radar system. The vehicle gunner 
next acquires the target visually through the use of a magnifying optical sight. The 
missiles are slewed to the proper azimuth then the gunner activates (uncages) a 
particular missile's seeker head. The SA-9 seeker head itself is cryogenically cooled by 
lead sulfite and able to distinguish radiation in the 1 to 5 mm waveband. When the 
IR seeker has locked onto the target, the gunner receives an audible tone indicating 
permission to fire. Once launched, the SA-9's continues to track the target based on 
the IR energy it detects coming from the target. 


Because the SA-9's warhead is so small (only 2.6 kg of high explosive), two of these 
missiles are normally fired at a single target. The missile has lethal blast radius of 15 


ft. with a fragmentation hazard zone extending out to 25 ft. from the point of 
detonation. Even if it fails to register a kill, an SA-9 will most likely inflict crippling 
damage to an engine or other vital area forcing the aircraft to abort its mission. 


Anti-Aircraft Artillery (AAA) 


Anti-aircraft artillery has undergone many name changes since the beginning of this 
century. During World War |, it was known as 'archie' or 'ack-ack', then in World War Il, the 
German word flugabwehrkanone or 'flak' came into common usage. When the "Cold War" 
broke out in the late 1940s, the term ‘anti-aircraft artillery’ gained prominence but with the 
advent of the jet engine, troops found that this phrase took too long to say especially when 
under attack. As aircraft began to fly really fast, it became fashionable (as well as a matter 
of survival) to simply start saying 'triple-A'. 


Although the name has changed over the years, the basic nature of anti-aircraft artillery 
has not. It is still just an effort to throw stuff up in the air in the hopes of hitting something 
and knocking it down. Back in the early days, before computers and fire control radars took 
all the fun out of it, downing an aircraft was really just a game of percentages. The key to 
a good air defense system was not so much accuracy but rather volume. If enough people 
on the ground threw enough lead into the sky for a long enough period of time, chances 
were good that somebody somewhere was bound to hit something. Air defense used to be 
this sophisticated. It consisted of packing as many guns next to the target as you could, 
regardless of caliber. 


Coordination problems in this type of system were also minimal. When an alarm was 
sounded, everyone was ordered to shoot at a fixed point in the sky somewhere over the 
object being defended. The rational for this was that some unlucky aircraft would stray into 
this curtain of ground fire. The problem with this type of approach was that it is wasteful. 
You can run through a lot of bullets this way and without ever hitting a thing. More 
importantly, an air defense system should be trying to hit a target and not count on atarget 
hitting it. (This is kinda like a boxer hoping his opponent's chin will hit his glove.) 


Admittedly, this is an over simplification but not much of one. Rememberthe late night 
fireworks display over Baghdad on the first night of the Gulf war back in 1991? (If you missed 
the show, CNN has it in re-runs.) Tell me all those rooftop gunners could see actual targets. 
Of course not. They were firing blindly hoping that they would be the one to take out a 
multi-million dollar Stealth aircraft. In retrospect, Saddam Hussein's entire air defense 
system (as far as AAA was concerned) was operating on the 'golden BB' principle. A 'golden 
BB' is that proverbial single bullet or shell that defies tremendous odds (and possibly some 
laws of nature) to strike an aircraft in some critical place; like a fuel tank, control surface, or 
pilot perhaps. 


In this simulation, anti-aircraft artillery comes in all shapes and sizes, from small multi- 
barreled guns like the ZPU-4 or S-60 to the larger caliber, slow firing towed artillery pieces. 
Most of what you will encounter is unguided 'golden BB' stuff but some AAA will be radar 
controlled and deadly. A good common sense rule to follow is that the more important a 
target, the heavier and more dangerous the ground fire will be. 
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Nanchuka III Class Frigate 


Not all of your missions take place over dry land. In certain campaigns, you will 
spending a good deal of time wave-hopping, trying to stay under enemy radar. There's 
nothing better than kicking in the Terrain Following Radar, firing up the afterburner and 
ingressing over water at mach speed. It's not all fun and games though. Every now and then 
you just might tangle with an enemy patrol boat. These vessels aren't big, but remember 
it doesn't take a battleship to shoot you down. 


One of the most common patrol boats you are likely to encounter is the Russian built 
Nanchuka III class Frigate. These vessels were widely exported from the Soviet Union during 
the 1970s and now can be found almost anywhere in the world. Nanchukas normally carry 
a crew of 70. Three diesel engines power the vessel's three shafts producing a maximum 
sustained speed of 32 knots 


Although these ships are relatively small (only 195 ft. in length), they pack a powerful 
punch. Each Nanchuka carries a two triple SS-N-9 'Siren' anti-ship missile launchers located 
on either side of the superstructure. These missiles can be mated with either a conventional 
500 Ib. high explosive warhead or a 200 kt. nuclear charge. They have a range of 
approximately 75 miles. 


These vessels also possess a formidable air defense as well. Each is equipped with one 
twin 57 mm AAA gun, one 76 mm DP (dual-purpose) gun and one 30mm CIWS (Close-In 
Weapon System) gatling-type multi-barreled gun. They also carry a twin SA-N-9 'Gecko' 
surface-to-air missile mount with guidance provided by a pair of ‘Fish Bowl’ fire control 
radars. Early export models carry the less capable SS-N-2b 'Styx' SSM instead. 


On the night of 24/25 March 1986, carrier-based A-6s belonging to VFA-34 "Blue 
Blasters" encountered two of Libya's four Nanchuka frigates in the Gulf of Sidra. The two 
vessels were subsequently engaged as they neared the U.S. carrier-group. One of the two, 
the Ean Mara was sunk, the other was heavily damaged. 
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GLOSSARY 


This section contains definitions of unfamiliar words, acronyms, and phrases that you 
may come across during the reading of this manual or during your actual game play. Note 
that spoken phrases or terms relating to audio prompts (alerts, alarms, etc.) are italicized 
in the body of the text below. 


A (alpha) AL fah 


AAA 


AAM 


ACM 
ADA 


AFB 


afterburner 


AFV 

AGL 
AGM 
aileron 
AIM 
altimeter 


AMRAAM 


angels 
AOA 


APC 
ARM 


ASL 
ASM 


aspect angle 


ATF 
ATO 


: (Anti-Aircraft Artillery); commonly known as "triple A", this catch-all term 
refers to that nasty stuff that people on the ground shoot up at you 

: (Air-to-Air Missile); a missile that is fired from an aircraft in flight with the 
intent of shooting down another aircraft 

: (Air Combat Maneuvering); a fancy term for dogfighting 

: (Air Defense Artillery); a branch of military service who's unofficial motto 
is"If It Flies, It Dies!" 

: (Air Force Base): domestic bases use the acronym AFB while bases located 
outside the United States are simply designated as AB 

: term used to denote the practice of mixing fuel directly with engine 
exhaust, thrust is dramatically increased but fuel is consumed at a very high 
rate 

: (Armored Fighting Vehicle); another name for a tank or APC 

: (Above Ground Level); refers to altitude, usually measured in feet 

: (Air-to-Ground Missile); e.g. the AGM-88 HARM or AGM-65D Maverick 

: control surfaces on the aircraft's wings which cause it to roll about its 
longitudinal axis 

: (Air Intercept Missile); another name for U.S. air-to-air missiles, e.g. AIM-9 
Sidewinder, AIM-120 AMRAAM 

: an instrument which displays altitude by measuring differences in air 
pressure 

: (Advanced Medium Range Air-to-Air Missile); pronounced am-RAM, a 'fire 
and forget' radar guided missile designated AIM-120 

: a term used to indicate 1000s of feet, i.e. angels 15 equals 15,000 feet — 
: (Angle of Attack); the angle between the aircraft's mean chord line and the 
relative wind 

: (Armored Personnel Carrier); an armored transport vehicle which offers 
troops protection from small arms fire and shrapnel 

: (Anti-Radiation missile); a missile which targets radiation emitters specifi- 
cally using their own emissions as a form of guidance, e.g. AGM-66 HARM 
: (Above Sea Level): refers to altitude above sea level, see also MSL 

: (Air-to-Surface missile); i.e. the AGM-65D Maverick 

: a comparison of flight paths between a target and attacking aircraft, usually 
from the attacking aircraft's perspective, i.e. head-on aspect, tail aspect, etc 
: (Advanced Tactical Fighter); the original name for the USAF F-22 program 
: (Air Tasking Order); a secret list scheduling what targets are to be hit and 


when, by whom and with how much 


avionics : the electronic components and subsystems onboard an aircraft, a catch-all 
phrase that can be used to denote just about anything that moves, blinks or 
beeps 

AWACS : (Airborne Warning and Control System); term used to describe aircraft with 


powerful radar and communication equipment 


B (bravo) BRAH voh 


bandit : an enemy aircraft that has been positively identified 

BARCAP : (Barrier Combat Air Patrol); a group of fighter aircraft positioned to act as 
a barrier preventing passage of enemy aircraft through or past a specific area 

BDA : (Bomb Damage Assessment or alternatively Battle Damage Assessment); a 
post-strike report concerning the extent of damage caused to a particular 
target 

beaming : a term referring to an enemy aircraft that is approaching you from a 90? 
aspect angle 

bearing : horizontal direction to or from a given point, a compass heading usually 
given in degrees through 360° 

BFG : wrong game, fellas! 

BFM : (Basic Fighter Maneuvers); simple flight maneuvers that every pilot should 
be able to perform 

bingo : aircraft only has enough fuel remaining to return to base 

Blow thru : high speed closure with enemy formation indicating no intention of turning 
to engage 

Bogey : an aircraft who's identity is not yet positively established 

Break : radio call indicating an immediate high-g change in direction or altitude 

BVR : (Beyond Visual Range); a term indicating that a target is too far away to be 


seen with the naked eye 


C (charlie) CHAR lee 


callsign : the nickname by which you are known throughout your squadron 

CAP : (Combat Air Patrol); a term which usually refers to a defensive sortie or Air- 
to-Air mission centered around a particular fixed location 

CAS : (Close Air Support); used to indicate tactical aircraft used to attack enemy 
ground targets in conjunction with friendly forces on the ground 

C3l : (Command, Control, Communications and Intelligence); pronounced See- 
Three-Eye; a term for the infrastructure responsible for battlefield manage- 
ment 

CBU : (Cluster Bomb Unit); a munition that when dropped from an aircraft breaks 
open to release sub-munitions which then disperse over a wide area 

cell : two or more tankers/ bombers flying in formation 

chaff : passive form of electronic countermeasure, metallic strips usually carried in 


a pod or dispenser aboard an aircraft that when released disrupt radar 
tracking and/or target acquisition much like an electronic smoke screen 


check fire : indication not to fire or to cease firing according to a current ROE 

closure : rate (speed) at which two objects are approaching each other 

D (delta) DELL tah 

dash : flight profile maximizing speed, usually straight line flight at very high 
altitude 
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ditch : bailing out of an aircraft, see ejecting 
dry thrust : term used to denote the thrust produced by non-afterburning engines, 
generally rated in lbs. of thrust 


E (echo) ECK oh 


ECM : (Electronic Counter-Measure); usually refers to chaff, flares, or other means 
of interferring with enemy radar or radio transmissions 

ECCM : (Electronic Counter Counter-Measure); refers to things done to minimize 
the effectiveness of ECM 

egress : leg of flight plan from a target location, the route an aircraft takes after 
striking a target 

ejecting :common term for bailing out of a damaged aircraft, pilots are equipped with 


an ejection seat which blasts them free from the aircraft 

energy 

management : the essence of flight, term used to describe a pilot's ability to control his 
aircraft's energy state in such a way as to maximize its performance 

energy state : a much misunderstood term referring to the amount of useable energy or 
force that an aircraft has to call upon based on its speed and altitude at any 
given moment 


EW : (Electronic Warfare); usually refers to jamming, signal intercept, etc. 
F (foxtrot) FOKS trot 
FEBA : (Forward Edge of the Battle Area); a new name for 'the front line' 


final approach: the last leg of traffic pattern flown by an aircraft getting ready to land, a 
flight path consisting of a line extending back from the runway centerline 
intersecting with the base leg 


flak : WW II term for triple AAA fire, specifically referring to shell fire 

flare : a magnesium pyrotechnic which is released from an aircraft, a countermea- 
sure designed to attract the IR sensor of a heat-seeking missile 

flaps : hinged surfaces on the trailing edge of a wing used to generate additional 


lift by increasing the angle of attack and wing surface area, flaps are 
especially useful during TOLs because they permit a steeper angle of descent 
without an increase in airspeed, or conversely they provide greater lift on 


Take-Off 

FLIR : (Forward-Looking Infrared); an imaging system that can see in the dark by 
contrasting differences in object and background temperatures 

FLOT : (Forward Line of Own Troops); something pilots in fast moving aircraft have 
always had trouble discerning 

flush : a precautionary scramble from airbase to avoid being caught on the ground 

FM : (friggin’ magic); a profane term used by pilots to describe how and why 
somethings just seem to happen the way they do 

F-Pole : your distance from the target aircraft at the time of your missile's impact 

Fox | : pilot warning indicating the launch of AIM-7 Sparrow radar guided missile 

Fox Il : pilot warning indicating the launch of AIM-9 Sidewinder infrared missile 

Fox Ill : pilot warning indicating the launch of AIM-120 AMRAAM radar guided 
missile 

furball : a multiple aircraft engagement, refers to a high G, twisting and turning 
dogfight 


G (golf) GOLF 


G force : the force of gravity, one G is a measure of gravity equal to the force exerted 
on a Stationary object at sea level 

GBU : (Glide Bomb Unit); a munition which has control surfaces (fins) used to give 
it a limited ability to glide 

GCI : (Ground Control Intercept); a radar command installation responsible for 
vectoring friendly fighters and targeting enemy aircraft for SAMs 

GLOC : (G-induced Loss Of Consciousness); cute phrase which means blacking out 
due to positive G stress forcing blood from the brain and into the lower body 

GPS : (Global Positioning System); a satellite-based navigation system used as a 


means of targeting for JDAM munitions 
ground speed : speed of the aircraft in relation to the actual distance being traveled on the 


ground 

H (hotel) hoh TELL 

HARM : (High-speed Anti-Radiation missile); the AGM-88 HARM is primarily used in 
SEAD strikes to eliminate enemy radar installations 

hawk : an aircraft which stays above (altitude-wise) an ACM engagement 

heater : pilot slang for a heat-seeking (IR) missile 

heading : horizontal direction of flight given as a compass heading where 0?/360? 
equals magnetic north, 90? equals east, 180? equals south and 270? equals 
west 

HOTAS : (Hands On Throttle and Stick); refers to a throttle and stick design which 


allows a pilot to operate his aircraft's flight and weapon systems using 
actuators located right on these devices 

HUD : (Head-Up Display), a transparent display containing flight/ weapons 
symbology that is set directly in front of the pilot. The ideaisto give the pilot 
access to information without forcing him to avert his gaze from outside the 
cockpit, i.e. allowing him to keep his head-up and looking around rather 
than starring at guages 


I (india) IN dee ah 


IADS : (Integrated Air Defense System); a multi-layered air defense plan consisting 
of many different elements which are bound by comprehensive radar 
coverage 

ILS : (Instrument Landing System): an all-weather means of controlling the 


three- axis movement of an aircraft using a radio-frequency beacon, nor- 
mally used in the context of assisting a pilot attempting to land during 
periods of low or no visibility 

induced drag : drag created by the aircraft in the act of producing lift 

ingress : the approach leg of flight plan to a target location 

IR : (Infra-Red); usually in the context of missiles able to track targets based on 
sensors able to detect radiated energy 


J (juliet) JEW lee ett 


jamming : term used to describe an active attempt to create signal interference to 
prevent an enemy from using his radar or radio 


ege 


Glossary 


JDAM : (Joint Direct Attack Munition); a term referring to an emissionless guidance 
system that uses GPS rather than radar or laser energy as means of precision 
targeting 

jinking : erratic gun-defense skidding maneuver designed to spoil an attacker's firing 
solution 

K (kilo) KEE loh 

KIAS : (Knots Indicated Air Speed); a knot is one nautical mile (2,000 yds)per hour 


Knock It Off  : terminate fighting maneuvers immediately, usually used only in training 


L (lima) LEE mah 


Lawn Dart : refers to the F-16 because of the high accident rate during development 

LGB : (Laser Glide Bomb); a bomb which is guided by laser energy reflected back 
from a target 

LO 

characteristics : (Low Observable); stealth features of an aircraft which reduce or eliminate 
an enemy's ability to detect it in flight 

LRMTS : (Laser Ranger and Marked Target Seeker) 

Lufberry : a circular track flown by opponents who cannot close with one another to 
achieve a firing solution, named for a French WW I pilot Raoul Lufberry who 
championed this tactic 


M (mike) MIKE 
marking : leaving smoke contrails or otherwise making aerial detection easy for 


opposing aircraft; (i.e. The F-4 Phantom was a famous case, nicknamed the 
‘Smoking Thunderhog’) 


masking : term used to describe the conscious act of using terrain to block (or 
degrade) the ability of an enemy’s sensors to detect your aircraft 

MayDay!!! : an emergency call, the anglicized version of m'aidez, a French word 
meaning “Help Me!!”, normally said three times in rapid succession 

MBT : (Main Battle Tank), see AFV 

merge : the point at which two or more opposing aircraft meet or cross paths during 
an ACM engagement. 

MFD : (Multi-Function Display); acronym referring to cockpit monitors which can 
be configured to display various flight/weapon data 

MSA : (Minimum Safe Altitude); go below the MSA and you're asking for trouble 

MSL : (Mean Sea Level); altitude given when sea level is used as a baseline 
reference 


N (november) noh VEM ber 


nautical mile 


(nm) : nautical mile equals 2000 yds or 1.15 statute miles 

negative : a term meaning no, the opposite of roger, a non-affirmative response 
No Joy : opposite of Tally, no visual or radar contact with enemy aircraft 

O (oscar) OSS cah 

ordnance : term referring to bombs, rockets, missiles carried by the aircraft, basically 


anything that can be fired, shot, dropped or launched 


Bod 


OTH : (Over the Horizon); usually used in the context of missiles being fired at long 
distance targets which are masked by the curvature of the Earth 

overshoot : extremely dangerous situation that occurs when your aircraft overtakes 
then passes in front of an enemy aircraft, usually as a result of losing a 
'scissors' battle 


P (papa) pah PAH 


padlocked : a term referring to a pilot who cannot take his eyes off a target for fear of 
not being able to spot it again 

pickle : slang term for releasing ordnance; (as in to pickle a bomb) 

pipper : the small aiming mark in the center of the target reticule, also referred to 
as the ‘death dot’ 

pitch : measure of aircraft motion around its lateral axis, controlled by input to the 
elevators 

Pk : (probability kill); the percentage chance that a given munition will result in 
a target kill 

popping 

the boards : pilot slang for extending the speedbrakes 

pop-up : a sudden climb from a low altitude, refers to a maneuver used to minimize 


an aircraft's exposure to hostile fire during a target ingress 
Pucker Factor : method of rating particularly a hazardous mission or flight situation 
push : term meaning "go to", e.g. "Tango Six Leader to Tango Six: We've received 
orders to push the primary target." 


Q (quebec) keh BECK 


R (romeo) ROW mee oh 


radar : (Radio, Detection, and Ranging); a device which detects objects by 
bouncing a beam of energy off them 

RAM : (Radar Absorbing Material); type of construction materials used that 
enhance the non-radar reflective (stealth) features of an aircraft 

red-out : term for temporary blindness caused by negative Gsforcing blood to collect 
in the eyes 


relative wind : direction of oncoming wind, usually refers to wind forced past an aircraft 
by its forward motion 


ROE : (Rules of Engagement); a set of instructions letting pilots know under what 
conditions and when it is okay to shoot somebody 

roger : a term meaning yes, an affirmative acknowledgment 

roll : measure of aircraft motion around its longitudinal axis, controlled by input 
to the ailerons 

RTB : (Return to Base); radio call indicating that the mission has been aborted 

RWR : (Radar Warning Receiver); pronounced "raw"; a network of sensors around 


the aircraft which alert the pilot when radar emissions are detected 


S (sierra) see AIR rah 


saddled : pulling alongside another aircraft in formation flight and assuming a stable 
position relative to that aircraft 

SAM : (Surface to Air missile); a missile which fired from the ground at aerial 
targets 


ee 


SAR 
SARH 


scramble 
Scud 


SEAD 
signature 


situational 
awareness 


SIX 


shooter 
skid 


slick 
slip 


snap shot 
sortie 


speed jeans 


spike 
splash 
SSM 
stall 


strike 
package 


T (tango) 


tally-ho! 
target rich 


environment 


TLAR 


TOLs 
tracers 


trailer 
triple-A 


tumbleweed 
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: (Search and Rescue); highly trained teams of guys that 'come getcha' 
should you be forced to eject from your aircraft 

: (Semi-Active Radar Homing); type of homing guidance provided to a 
weapon 

: quick take-off, usually an emergency situation 

: a Russian-built SSM that uses inertial guidance, highly inaccurate but 
effective as a terror weapon, made famous during the Gulf War 

: (Suppression of Enemy Air Defenses); a mission designed to destroy or 
otherwise hinder the effectiveness of an enemy's air defense 

: the telltale indications of an aircraft’s presence, such as its radar cross- 
section or IR emissions 


: refers to your mental ability to read a given situation, being aware of what 
is going on around you, 

: in clock terminology, your six is behind you or 180? from your direction of 
flight, (i.e. "Hey, check my six for Bandits, you guys!!!" 

: an aircraft in a formation that is designated to release ordnance 

: an uncoordinated flight condition where the rate of turn is too fast for the 
angle of bank 

: an aircraft is flying with no external equipment or ordnance that would 
create drag 

: an uncoordinated flight condition where the rate of turn is too slow for the 
angle of bank 

: a gun attack with a high angle-off perspective 

: one flight mission by one aircraft 

: slang term for the G suit worn by pilots that delays the onset of GLOC, forces 
blood to the upper body by applying pressure to the lower extremities 

: an indication from the RWR sensor that a radar beam has passed over your 
aircraft 

: a terms used to indicate an air-to-air kill or weapons impact on ground 
target by an outside source which is illuminating the target 

: (Surface-to-Surface Missile); a missile with a very large warhead designed 
to be fired from a ground installation or mobile launcher at a ground target, 
: the separation of airflow from the upper surface of a wing, an aircraft can 
be subject to a stall condition at any altitude and any speed, a common 
mistake is to equate a stall with engine failure 


: group of different aircraft combined to perform a single mission 


TANG go 


: sighting of a confirmed target, opposite of No Joy 


: an area of operations has many eligible targets to attack 

: (That Looks About Right); method of bombing using unguided munitions 
and gut instinct 

: (Take-Off and Landings); a complete flight cycle 

: projectiles which are coated with a phosporus substance that ignites 
making them visible to the naked eye 

: the last aircraft in a formation 

: (see AAA) 

: refers to a pilot with no situational awareness, a clueless individual, basically 


pa 


someone just waiting to get shot down 
two-shipper : standard flight of two aircraft, lead and wingman 


U (uniform) YOU nee form 


USAF : United States Air Force 

V (victor) VIK tah 

Vc : velocity (closure); speed at which two objects are approaching each other 

Vne : velocity (never exceed); speed at which you begin to risk structural damage 
to the aircraft 

Vmax : velocity (maximum); a maximum safe speed for a particular altitude 

vector : a compass heading (direction given in degrees) 

W (whiskey) WISS key 

waypoint : a pre-set fixed navigational point which is tied in to your auto-pilot flight 


controls, a designated point in the sky 

weapons free :a condition related to your ROE; a term used to describe full freedom to fire 
weapons within a given air space 

weapons hold : the opposite of weapons free, a directiveto cease firing or notto begin firing 

winchester : a term used to describe an aircraft that has no ordnance remaining, 
essentially an unarmed fighter 

WoW switch : (Weight on Wheels); a sensor device which disables various avionics and 
weapons systems while the aircraft is on the ground 


X (xray) ECKS ray 


Y (yankee) YANG key 


yaw : measure of aircraft motion around its vertical axis, controlled by inputto the 
rudders 

Z (zulu) Z0O loo 

zero-zero : used in context of your ejection seat, which is able to function properly at 


zero ft. altitude and zero kts. airspeed as long as the aircraft is not inverted. 
In other words, you could safely eject from an aircraft that is standing still on 
the ground. 

zoom : an extended climb in which the aircraft trades its forward momentum into 
altitude 
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We at NovaLogic would like to thank you for purchasing F-22 Lightning II, our latest 
advance in the world of computer simulators. 


NovaLogic is committed to bringing you software that is on the cutting edge of design 
and technology. As with our entire line of innovative products, F-22 Lightning II aims to 
provide you the finest in software entertainment while pushing the technological envelope 
of computer hardware to the limit. 


If you have any questions or comments regarding this, or any of our other fine products, 
feel free to contact the NovaLogic Technical Support Line by dialing (818) 878-0325 during 
normal business hours (QAM to 5PM PST Monday through Friday). You may also fax your 
questions directly to a member of Tech Support at (818) 880-3448 or send an e-mail to 
support@novalogic.com. 


The NovaLogic BBS can be reached 24 hours a day (it never sleeps) for the latest 
program updates and answers to frequently asked questions (FAQs). You can contact our 
BBS via modem at (818) 880-3444. Finally, don’t forget to visit our website at http:// 
www.novalogic.com. 


All terms mentioned in this book that are known to be trademarks have been 
appropriately capitalized. NovaLogic cannot attest to the accuracy of this information. Use 
of a term in this book should not be regarded as affecting the validity of any trademark or 
service mark. 


F-22, F-22 Lightning Il, NovaLogic, NovaLogic - The Art of War and the NovaLogic logo 
are trademarks of NovaLogic, Inc. All of the trademarks are property of their respective 
owners. Copyright 1996 NovaLogic, Inc. 


All Rights Reserved. 


© 1996 NovaLogic, Inc. 


NovaLogic's Limited Ninety-Day Warranty and License Provisions 


IMPORTANT: By retaining this product or breaking the seal on the software, you agree to the following terms and conditions. If you do not 
_ Wish to be bound, promptly return this product in its entirety with proof of purchase to NovaLogic, Inc., 26010 Mureau Road, Suite 200, 
Calabasas, California 91302, and a full refund will be made. 


Limited Warranty on Media 


NovaLogic, Inc. (“NovaLogic”) warrants the compact disc on which this product is recorded to be free from defects in materials and 
workmanship under normal use for a period of ninety (90) days from the date of purchase as evidenced by a copy of your proof of purchase. 
NovaLogic’s entire liability and your exclusive remedy in the event of such defect will be replacement of the compact disc not meeting 
NovaLogic's limited warranty and which is returned to NovaLogic with a copy of your proof of purchase. NovaLogic will have no 
responsibility to replace any such compact disc damaged by accident, abuse or misapplication. This policy applies to the initial purchase 
only. 


ANY IMPLIED WARRANTIES ON THE COMPACT DISC, INCLUDING THE IMPLIED WARRANTIES OF MERCHANT ABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO NINETY (90) DAYS FROM THE DATE OR DELIVERY. THIS WARRANTY GIVES YOU 
SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY BY JURISDICTION. 


If you believe you have found any such error or defect during the warranty period please return the defective compact disc together with 
a dated proof of purchase to NovaLogic, Inc., 26010 Mureau Road, Suite 200, Calabasas, California 91302, for a free replacement. As a 
condition precedent to the limited warranty coverage provided by NovaLogic and to ensure identification, the original purchaser must 
complete and mail to NovaLogic, at the above address, within thirty (30) days after purchase, the warranty registration card enclosed in 
this product. 


Disclaimer of Warranty on Product 


YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT USE OF THIS PRODUCT IS AT YOUR SOLE RISK. THIS PRODUCT AND RELATED 
DOCUMENTATION ARE PROVIDED "AS IS" AND WITHOUT WARRANTY OF ANY KIND AND NOVALOGIC EXPRESSLY DISCLAIMS ALL 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANT ABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. UNAUTHORIZED REPRESENTATIONS: NOVALOGIC WARRANTS ONLY THAT THE PROGRAM WILL PERFORM 
AS DESCRIBED IN THE USER DOCUMENTATION. NO ADVERTISING, DESCRIPTION OR REPRESENTATION, WHETHER MADE BY A 
NOVALOGIC DEALER, DISTRIBUTOR, AGENT OR EMPLOYEE, SHALL BE BINDING UPON NOVALOGIC OR SHALL CHANGE THE TERMS OF THIS 
DISCLAIMER OR THE LIMITED WARRANTY ON MEDIA SET FORTH ABOVE. NOVALOGIC DOES NOT WARRANT THAT THE FUNCTIONS 
CONTAINED IN THE NOVALOGIC PRODUCT WILL MEET YOUR REQUIREMENTS, OR THAT THE OPERATION OF THE NOVALOGIC PRODUCT 
WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS IN THE PRODUCT WILL BE CORRECTED. FURTHERMORE NOVALOGIC DOES 
NOT WARRANT OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE PRODUCT OR RELATED 
DOCUMENTATION IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. NO ORAL OR WRITTEN INFORMATION 
OR ADVICE GIVEN BY NOVALOGIC OR NOVALOGIC'S AUTHORIZED REPRESENTATIVE SHALL CREATE A WARRANTY OR IN ANY WAY 
INCREASE THE SCOPE OF THIS WARRANTY, SHOULD THE PRODUCT PROVE DEFECTIVE, YOU (AND NOT NOVALOGIC) ASSUME THE ENTIRE 
COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION, SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED 
WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT APPLY TO YOU. 


NO CONSEQUENTIAL DAMAGES: NOVALOGIC SHALL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, CONSEQUENTIAL OR OTHER DAMAGES, 
EVEN IF NOVALOGIC IS ADVISED OF OR AWARE OF THE POSSIBILITY OF SUCH DAMAGES. THIS MEANS THAT NOVALOGIC SHALL NOT 
BE RESPONSIBLE OR LIABLE FOR LOST PROFITS OR REVENUES, OR FOR DAMAGES OR COSTS INCURRED AS A RESULT OF LOSS OF TIME, 
DATA OR USE OF THE SOFTWARE, OR FROM ANY OTHER CAUSE EXCEPT THE ACTUAL COST OF THE PRODUCT. IN NO EVENT SHALL 
NOVALOGIC'S LIABILITY EXCEED THE PURCHASE PRICE OF THIS PRODUCT. SOME STATES DO NOT ALLOW THE EXCLUSION OR 
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU. 


License 


NovaLogic grants you a nonexclusive, nontransferable license as follows. You are entitled to use this product for your own use, but may 
not make (except for backup), sell ortransfer reproductions of the software or manual to other parties in any way, nor rent, lease, or preview 
the product to others without the prior written permission of NovaLogic. You may use one copy of the product on a single terminal connected 
to one particular computer. You may not reverse engineer or disassemble the product. 


For technical support, on this or any other NovaLogic product, please call 818/878-0325. 
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